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PROBLEM TO BE SOLVED: To properly hierarchize software 
constitution of a device which controls a plurality of actuators integrally 
in order to execute a plurality of kinds of motion control in a vehicle and 
to optimize. the hierarchical structure in terms of practicality thereof. 
SOLUTION: The software constitution is hierarchized so as to contain 
(a) command units 210, 212 which decides a target vehicle state 
quantity based on drive related information, and (b) an execution unit 
214 which receives the decided target vehicle state quantity as an 
command from the command units and executes the received 
command via at least one of the plurality of actuators 70-82. The 
command units contain a top command unit 210 which decides a first 
target vehicle state quantity based on the drive related information 
without considering the dynamic behavior of a vehicle, and a lower 
command unit 212 which considers the dynamic behavior of the vehicle 
based on the first target vehicle state quantity received from the top 
command unit, and decides a second target vehicle state quantity. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By controlling two or more actuators by the computer integrative based on the operation related information relevant to 
operation of the car by the operator It is integrated mold car kinematic-control equipment which performs two or more kinds of car 
kinematic control in said car. Of the hardware configuration of that, and the software configurations, at least a software configuration 
Two or more parts hierarchized by the sense which faces to said two or more actuators from said operator are included, and the part of 
these plurality (a) In the command section which detennines a target car quantity of state in a high order based on said operation 
related information, and (b) low order As a command said determined target car quantity of state from said command section 
Reception, The activation section which performs the received command through at least one of said two or more actuators is 
included. And said command section The high order command section and the low order command section which emit a command for 
each to control said two or more actuators integrative are included. And the high order command section Based on said operation 
related information, the 1 st target car quantity of state is determined without taking the dynamic behavior of said car into 
consideration. The 1 st determined target car quantity of state is supplied to said low order command section. On the other hand, the 
low order command section It is based on said 1 st target car quantity of state received from said high order command section. In 
consideration of the dynamic behavior of said car, the 2nd target car quantity of state is determined, and the 2nd determined target car 
quantity of state is supplied to said activation section. And said high order command section, the low order command section, and the 
activation section Integrated mold car kinematic-control equipment which realizes the function of the proper given to each by making 
said computer perform bottom two or more mutually-independent modules on a software configuration, respectively. 
[Claim 2] said operation related information - (a) — the operation information about the operation by said operator, and (b) — the 
integrated mold car kinematic-control equipment containing at least one of the car information about the quantity of state of said car, 
and the environmental information about what is the surrounding environment of said car and affects motion of the car according to 
claim 1. 

[Claim 3] The operation information acquisition equipment with which said car acquires the operation information about the operation 
by the (a) aforementioned operator, (b) Car information acquisition equipment which acquires the car information about the quantity 
of state of said car, The operation information by which the (c) aforementioned acquisition of said high order command section was 
carried out at least including one side of the envirorimental-infonriation acquisition equipment which acquires the environmental 
information about what is the surrounding environment of said car and affects motion of the car, (d) Integrated mold car kinematic- 
control equipment according to claim 1 or 2 which determines said 1st target car quantity of state at least based on one of said acquired 
car information and said acquired environmental information. 

[Claim 4] The car information by which the (a) (b) aforementioned acquisition of said high order command section was carried out 
with said acquired operation information, At least based on one side of said acquired environmental information, two or more 
candidate values related with said 1st target car quantity of state which should be determined soon are determined. Integrated mold car 
kinematic-control equipment according to claim 3 which determines said 1st target car quantity of state according to the regulation 
defined beforehand based on two or more of the determined candidate values. 

[Claim 5] Integrated mold car kinematic-control equipment according to claim 4 with which said 1st target car quantity of state is a 
target car quantity of state about said car order acceleration, and two or more of said candidate values contain the target order 
acceleration at least corresponding to one side of the car information by which the (a) (b) aforementioned acquisition was carried out 
with the target order acceleration corresponding to said acquired operation information, and said acquired environmental information. 
[Claim 6] Integrated mold car kinematic-control equipment according to claim 4 with which said 1 st target car quantity of state is a 
target car quantity of state about the rudder angle of said car, and said two or more candidate values contain the target rudder angle at 
least corresponding to one of the car information by which the (a) (b) aforementioned acquisition was carried out with the target 
rudder angle corresponding to said acquired operation information, and said acquired environmental information. 
[Claim 7] Integrated mold car kinematic-control equipment according to claim 1 to 6 with which said 1st target car quantity of state 
contains the target car quantity of state about said car order acceleration, and the target car quantity of state about the rudder angle of 
said car. 

[Claim 8] The target car quantity of state which said high order command section made give priority over stabilization of the behavior 
of said car to car location [ which is the relation between the location of the car on the transit locus the car runs, and a rate ]-rate- 
related rationalization is determined as said 1st target car quantity of state. Said low order command section is based on the 1st 
determined target car quantity of state. Integrated mold car kinematic-control equipment according to claim 1 to 7 which determines 
the target car quantity of state which gave priority to stabilization of the behavior of said car over rationalization car location-rate- 
related [ said ] as said 2nd target car quantity of state. 

[Claim 9] Integrated mold car kinematic-control equipment according to claim 1 to 8 with which said high order command section 
determines said 1st target car quantity of state as a target car quantity of state which is in tolerance and may change, and said low order 
command section determines said 2nd target car quantity of state as a target car quantity of state of the arbitration in said tolerance. 
[Claim 1 0] The target car quantity of state concerning [ said 1 st target car quantity of state ] said car order acceleration, Although 
determined as a target car quantity of state from which the target car quantity of state about said car order acceleration is in tolerance, 
and said high order command section may change, including the target car quantity of state about the rudder angle of said car The 
target car quantity of state about the rudder angle of said car is integrated mold car kinematic-control equipment according to claim 9 
determined as a target car quantity of state which does not have tolerance. 

[Claim 1 1] Integrated mold car kinematic-control equipment according to claim 9 or 10 to which said high order command section 
changes the width of face of said tolerance at least based on one side of said operator's intention, and the thing which is the 
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surrounding environment of said car and affects motion of the car. 

[Claim 12] Said high order command section follows the simple car model which describes motion of the car in simple regardless of 
the dynamic behavior of said car based on the information inputted into it. Determine said 1 st target car quantity of state, and said low 
order command section is based on the information inputted into it. And integrated mold car kinematic-control equipment according to 
claim 1 to 1 1 which determines said 2nd target car quantity of state according to the precision car model which describes motion of the 
car that the dynamic behavior of said car is reflected from said simple car model to accuracy. 

[Claim 13] The integrated mold car kinematic control equipment according to claim 12 which determine the controlled variable which 
should control two or more of said actuators according to the wheel model of the force before and after said activation section act 
motion of the wheel of said car on the wheel based on the information inputted into it , lateral force , and the vertical force describe 
about the order force and lateral force at least in order to realize said 2nd target car quantity of state . 

[Claim 14] At least one each in said high order command section, the low order command section, and the activation section While 
determining the information which should be outputted to a low-ranking part from it according to the model which describes at least 
one of motion of said car, and the motion of the wheel of the car based on the information inputted from the part of a high order from 
it Integrated mold car kinematic-control equipment according to claim 1 to 13 which corrects the model based on the error of the 
information outputted to the low-ranking part. 

[Claim 15] Said activation section contains two or more parts hierarchized by the sense which faces to said two or more actuators from 
said low order command section, and the part of these plurality sets on a high order. In the distribution section which distributes the 
controlled variable which should control said two or more actuators about the actuator of these plurality in order to realize the 2nd 
target car quantity of state supplied from said low order command section, and low order The control section which controls said two 
or more actuators so that the controlled variable supplied from the distribution section is realized is included. And said distribution 
section (a) In a high order, it is prepared about said two or more whole actuators, the high order distribution section which distributes 
the controlled variable which should control the actuator of these plurality in order to realize the 2nd target car quantity of state 
supplied from said low order command section integrative about the whole actuator of these plurality, and (b) — low order — setting — 
It is prepared about the part of said two or more actuators, and the low order distribution section which distributes the controlled 
variable supplied from said high order distribution section to said some of actuators is included. And although said control section is 
prepared for every actuator in low order about said some of actuators from said low order distribution section About the remaining 
actuators, it sets in low order from said high order distribution section. Two or more individial control sections prepared for every 
actuator are included. And said high order distribution section, the low order distribution section, and a control section Integrated mold 
car kinematic-control equipment according to claim 1 to 14 which realizes the function of the proper given to each by making said 
computer perform bottom two or more mutually-independent modules on a software configuration, respectively. 
[Claim 16] Integrated mold car kinematic-control equipment according to claim 15 with which the number of the actuators with which 
said two or more actuators are classified into two or more groups according to the class of physical quantity made to act with each 
actuator by each component of said car, and said low order distribution section belongs to it among the groups of these plurality is 
formed about the group who is plurality. 

[Claim 17] Said two or more actuators contain two or more wheel related actuators which control the order force and lateral force at 
least among the wheel order force of said car, lateral force, and the vertical force. A force component before and after relating said 
high order distribution section with said two or more wheel related actuators in said controlled variable at said order force, Integrated 
mold car kinematic-control equipment according to claim 15 or 16 of the lateral-force component about said lateral force, and the 
vertical force components about said vertical force distributed so that an order force component and a lateral-force component may be 
included at least. 



[Translation done.] 



http://wv™4apdl.ncipi^ 4/12/2006 



JP,2003-191774,A [DETAILED DESCRIPTION] 



Page 1 of 21 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which controls two or more actuators integrative, in order to perform 

two or more kinds of car kinematic control in a car. 

[0002] 

[Description of the Prior Art] Recently, the inclination which carries out variety loading is increasing the kinematic-control equipment 
which controls motion of a car to the same car. However, the effectiveness realized as be alike, respectively may not restrict appearing 
in a car independently mutually, but may interfere in the kinematic-control equipment with which classes differ mutually. Therefore, 
when developing a car so that two or more kinds of kinematic-control equipments may be carried, it is important to fully aim at 
cooperation and coordination between these kinematic-control equipment. 

[0003] For example, in the development process of a certain car, when it is required to carry two or more kinds of kinematic-control 
equipments in the same car, after developing these kinematic-control equipment of each other independently, it is possible to realize in 
supplement or additionally cooperation and coordination between these kinematic-control equipment. 

[0004] However, to develop two or more kinds of kinematic-control equipments in such a form, in order to aim at cooperation and 
emphasis between these kinematic-control equipment, much time and effort and a long period are required. 

[0005] The format of sharing the actuator with these kinematic-control equipment same as a format of carrying two or more kinds of 
kinematic-control equipments is in a car. In this format, when necessary [ to operate the actuator as a coincidence term with these 
same kinematic-control equipment ], the problem how to solve such contention is faced. 

[0006] And when it is going to realize in supplement or additionally cooperation and coordination between these kinematic-control 
equipment as mentioned above after developing these kinematic-control equipment of each other independently, it is difficult to solve 
an above-mentioned problem ideally. Actually, it chooses in order to give priority to either of these kinematic-control equipment over 
others, and it solves by making only the selected kinematic-control equipment occupy the actuator. 

[0007] On the other hand, it is the 1 conventional example of the technique which controls motion of a car integrative, and the 
technique made for the purpose of improvement in compaction of the development cycle of the whole car and the dependability of a 
car, user-friendliness, and the ease of fixing is indicated by JP,5-85228,A. 

[0008] While the whole system which consists of an operator and a car is constituted by two or more elements each other hierarchized 
between the operator and the actuator according to this conventional example, in case an operator's intention is changed into the 
operating characteristic of a car, the property which the element of a high order requires from a low-ranking element is transmitted to a 
low-ranking element from the element of a high order. 
[0009] 

[Problem(s) to be Solved by the Invention] However, according to this conventional example, although the above-mentioned system 
classifies and is hierarchized according to the imputed relation on the hardware configuration of that, the software configuration which 
performs two or more kinds of kinematic control is not necessarily hierarchized proper. Hereafter, it explains concretely. 
[0010] A control function, especially the control function of the adjustment elements 12, 18, and 24 are realized by interpreting from 
the publication of said JP,5-85228,A as a program structure of a master controller 100. The adjustment element 12 is an element which 
changes an operator's intention into desired value, and the adjustment element 1 8 is an element which changes into wheel torque the 
desired value inputted from the adjustment element 12. Therefore, these adjustment elements 12 and 18 have constituted the layered 
structure. 

[001 1] On the other hand, the adjustment element 24 is outputted to the actuator element 28 which controls an engine inhalation air 
content for the signal for realizing the engine torque inputted from the element 22, the actuator element 30 which controls engine fuel 
oil consumption, and the actuator element 32 which controls engine ignition timing. Thus, since the adjustment element 24 is not the 
adjustment element 12 with the immediately above-mentioned element 22 of a high order or 1 8 of that, either, it has not necessarily 
constituted the layered structure with these adjustment elements 12 and 18. 

[0012] Moreover, in order to be able to say that the software configuration has constituted the layered structure in true semantics, it is 
required for two or more batches under software configuration to be independently mutually. It means that it can perform by computer 
here, without the program of that being dependent on the program of other batches in each batch with "it is independently." That is, the 
program executed by computer in each batch needs to be the program completed by itself, i.e., a module. 

[0013] On the other hand, said official report is not indicating the layered structure of such a software configuration, independent- 
izing, and any modularization. 

[0014] Although the technique which classifies only according to the imputed relation between these elements, and hierarchizes 
whether this official report is a hardware element about two or more elements which constitute said system, or it is a software element, 
without distinguishing will be indicated if the interpretation explained above is combined with Fig.l of said official report and is 
considered, it can be said that the technique which hierarchizes the software configuration of said system proper is not indicated. 
[0015] Moreover, in order to hierarchize a software configuration proper, it is also required to subdivide about the required content of 
processing and to raise the performance of the whole software configuration by that cause. 

[0016] That is, in this conventional example, room to improve the software configuration which performs two or more kinds of 
kinematic control integrative in the same car is left behind, and the technique which controls two or more actuators which control 
motion of a car integrative for the first time will be practically established by making such an improvement. 
[0017] Such a situation is made into a background, this invention hierarchizes the software configuration of the equipment which 
controls two or more actuators for performing two or more kinds of kinematic control in a car integrative proper, and, thereby, it 
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makes optimizing the layered structure from a viewpoint of practicability as a technical problem. 
[0018] 

[The means for solving a technical problem and an effect of the invention] The technical problem is solved by this invention. 
According to this invention, each following mode is obtained. 

[0019] Each mode is classified into a term, gives a number to each item, and indicates it in the format of quoting the number of other 
terms if needed. This is for the technical feature of a publication attaining to this description partly, and making some understanding of 
those combination easy, and technical features or those combination given in this description should not be interpreted as being limited 
at the following modes. 

(1) By controlling two or more actuators by the computer integrative based on the operation related information relevant to operation 
of the car by the operator It is integrated mold car kinematic-control equipment which performs two or more kinds of car kinematic 
control in said car. Of the hardware configuration of that, and the software configurations, at least a software configuration Two or 
more parts hierarchized by the sense which faces to said two or more actuators from said operator are included, and the part of these 
plurality (a) In the command section which determines a target car quantity of state in a high order based on said operation related 
information, and (b) low order As a command said deterrnined target car quantity of state from said command section Reception, The 
activation section which performs the received command through at least one of said two or more actuators is included. And said 
command section The high order command section and the low order command section which emit a command for each to control 
said two or more actuators integrative are included. And the high order command section Based on said operation related information, 
the 1st target car quantity of state is determined without taking the dynamic behavior of said car into consideration. The 1st determined 
target car quantity of state is supplied to said low order command section. On the other hand, the low order command section It is 
based on said 1st target car quantity of state received from said high order command section. In consideration of the dynamic behavior 
of said car, the 2nd target car quantity of state is determined, and the 2nd determined target car quantity of state is supplied to said 
activation section. And said high order command section, the low order command section, and the activation section Integrated mold 
car kinematic-control equipment which realizes the function of the proper given to each by making said computer perform bottom two 
or more mutually-independent modules on a software configuration, respectively. 

[0020] In the high order of the sense with which a software configuration faces to two or more actuators of the hardware configuration 
of that, and the software configurations from the (a) operator at least according to this equipment In the command section which 
determines a target car quantity of state based on operation related information, and (b) low order It hierarchizes so that the activation 
section which minds reception for the determined target car quantity of state, minds at least one of two or more actuators for the 
received command as a command from the command section, and is performed may be included. 

[0021] That is, according to this equipment, even if there is little it, a software configuration is hierarchized so that the command 
section and the activation section may be separated mutually. 

[0022] Like the after-mentioned, since software configuration top mutually-independent [ of these command section and the activation 
section ] is carried out, without affecting another side about each, they become possible [ working development, a design, a design 
change, debugging, etc. ], and become possible [ also doing the activity about both in parallel mutually ]. 

[0023] Therefore, according to the equipment concerning this paragraph, compaction of carrying out to the software configuration of 
whole that is easily attained in the period of a required activity. 

[0024] Furthermore, according to mis equipment, the command section has the high order command section and the low order 
command section which emit a command for each to control two or more actuators integrative contained. 
[0025] Based on operation related information moreover, the command section shall determine the 1st target car quantity of state 
without taking the dynamic behavior of a car into consideration, and the 1st deterrnined target car quantity of state shall be supplied to 
it by the low order command section. 

[0026] On the other hand, based on the 1st target car quantity of state received from the high order command section, the low order 
command section shall determine the 2nd target car quantity of state in consideration of the dynamic behavior of a car, and the 2nd 
determined target car quantity of state shall be supplied to it by the activation section. 

[0027] That is, according to the equipment concerning this paragraph, the command section is subdivided so that the high order 
command section which determines a target car quantity of state simply without taking the dynamic behavior of a car into 
consideration, and the low order command section which determines a target car quantity of state as accuracy in consideration of the 
dynamic behavior of a car may be mutually located in a line with a serial at those order. 

[0028] Like the after-mentioned, since software configuration top mutually-independent [ of these high order command section and 
the low order command section ] is carried out, without affecting another side about each, they become possible [ working 
development, a design, a design change, debugging, etc. ], and become possible [ also doing the activity about both in parallel 
mutually ]. 

[0029] Therefore, according to the equipment concerning this paragraph, compaction of carrying out to the software configuration of 
the command section of that is easily attained in the period of a required activity. 

[0030] After the 2nd target car quantity of state is based on the 1 st determined target car quantity of state to being what is determined 
as mentioned above without the 1st target car quantity of state's taking the dynamic behavior of a car into consideration if the relation 
between "the 1st target car quantity of state" and "the 2nd target car quantity of state" is explained, it is deterrnined here in 
consideration of the dynamic behavior of a car. 

[0031] It is the concept which needs an operation comparatively complicated in order for "dynamic behavior of a car" to mean 
transitional or nonlinear car behavior, for example and to acquire it here, and in order to mean steady or linearity car behavior and to 
acquire it, they are the concept for which a comparatively easy operation is sufficient, and an opposing concept. 
[0032] Therefore, in having controlled two or more actuators so that the 1st target car quantity of state was realized as it is, in the case 
which is not suitable, the 1st target car quantity of state will be corrected as a result from a viewpoint of the dynamic behavior of a car, 
and the 2nd target car quantity of state will be determined. 

[0033] If the above-mentioned high order command section and the relation between the low order command sections are judged from 
them 1st and the 2nd relation between target car quantity of states, the high order command section and the low order command 
section It can be said that it is said that the authority to correct the command which the high order command section emitted if needed 
is granted to the low order command section, and that it has an independence-relation although it is imperfect rather than it has a 
subordinate relation that the low order command section is thoroughly subordinate to the high order command section. 
[0034] here - "subordinate relation" -- for example, - a perfect master-slave relation or dense relation — it can say — on the other hand 
— "— although it is imperfect — related independence" — for example, a partial pair etc. can be called relation or **** relation. 
[0035] Furthermore, according to the equipment concerning this paragraph, a target car quantity of state is determined through two or 
more phases. In the first phase, it is specifically determined without being dependent on the dynamic behavior of a car, and in the next 
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phase, it is determined depending on the dynamic behavior of a car. That is, the decision in the phase of these plurality has a serial 
relation mutually rather than has the relation of juxtaposition mutually to the activation section to which a final target car quantity of 
state is supplied 

[0036] Therefore, according to this equipment, it does not need to be necessary like [ in case the decision in the phase of these 
plurality has the relation of juxtaposition mutually to the activation section ] to choose one of target car quantity of states. 
[0037] Furthermore, the 1st target car quantity of state which is determined by the high order command section according to this 
equipment becomes possible [ carrying in the car of another class with which the dynamic exercise properties of a car differ the high 
order command section developed for a certain car, without adding a big design change ], in order not to be dependent on the dynamic 
behavior of a car. 

[0038] Therefore, according to this equipment, the versatility of the high order command section improves and it becomes easy to 
develop widely on the car with which classes differ. 

[0039] Furthermore, according to this equipment, the high order command section, the low order command section, and the activation 
section have the function of the proper given to each realized by making at least one computer perform bottom two or more mutually- 
independent modules on a software configuration, respectively. 

[0040] That is, according to this equipment, the high order command section, the low order command section, and the activation 
section are in the condition which became independent of other modules, and make a computer each module performed. 
[0041] In addition, if it adds, it not only carries out mutually-independent [ of each part ], but it hierarchizes a software configuration 
and a hardware configuration is hierarchized, mutually-independent [ of each part ] is carried out, and the equipment concerning this 
paragraph can make and carry it out. 

[0042] In this case, in one embodiment of the equipment concerning this paragraph, the processing unit (for example, constituted so 
that it may have at least one CPU) of dedication will be carried for every part, and each module will be performed with each 
processing unit. In this embodiment, since the number of the parts in which counting the number of computers with the number of 
processing units, then the processing unit of dedication are carried, for example is plurality, as the whole equipment concerned, the 
number of the computers carried in it will also be plurality. 

[0043] In addition, it is the expression of the meaning for which it is sufficient if the processing unit which bears the processing in 
each [ not an expression but ] part of the meaning which makes indispensable what each part is doing for exterior mutually- 
independent [ of the expression / here / of "hierarchizing a hardware configuration and carrying out mutually-independent / of each 
part r if it adds ] (that is, it has dissociated) is independently from the processing unit of other parts. 

[0044] The "operation related information" in this paragraph can be defined as including at least one of the operation information 
about the operation by the (a) operator, the car information about the quantity of state of the (b) car, and the environmental information 
about what is the surrounding environment of the (c) car and affects motion of the car. 

[0045] "Operation information" can be defined as including at least one of the information about steering for making it circle in the 
brakes operation for braking the actuation actuation (acceleration actuation and slowdown actuation being included) for driving a car, 
and a car, and a car, the switching equipment of various electric equipment articles, etc. here. 

[0046] Moreover, "car information" can be defined as including at least one of the information about the quantity of state at the time of 
actuation of the motor in the engine quantity of state containing the vehicle speed, a rudder angle, a car-body yaw rate, car order 
acceleration, lateral acceleration, vertical acceleration, the tire quantity of state containing a tire pressure, a suspension quantity of 
state, an engine speed, and an engine load, the change gear quantity of state containing a change gear ratio, and the electric vehicle 
containing a hybrid car, and regeneration, the quantity of state of the vehicular power supply containing a dc-battery etc. 
[0047] Moreover, "environmental information" can be defined as including at least one, such as information about the motion of a car 
received by the electric wave, from the information about the quantity of states (for example, a front face the description, geometric 
description, and geography-description etc.) of the route the car is running, the information about the navigation of a car, the 
information about the obstruction which exists ahead [ car ], and the exterior. 

[0048] When an actuator is operated in a car, it does not ask whether the object is car kinematic control or they are an operator's 
amenity control (for example, the air conditioning control in a crew cabin, lighting control, sound control, etc.), but power is 
consumed. In a car, since power is not infinite, it is desirable to hold down useless consumption as much as possible, and to manage 
the energy demand and supply balance of the whole car integrative. 

[0049] Based on such knowledge, the "high order command section" in this paragraph can be carried out in the mode which 
determines said 1st target car quantity of state that consumption of the energy resource (power or a fuel is included) consumed by the 
whole car is reduced as much as possible. 

[0050] As mentioned above, in the equipment concerning this paragraph, the high order command section and low order command 
section also determines a target car quantity of state. And since these high order command section and the low order command section 
are independently mutually in each module, even if the fail on a module takes place to either these high order command section or the 
low order command section, the fail on a module is not induced by another side only owing to that. 

[005 1] When the high order command section fails, the "low order command section" which starts this paragraph based on such 
knowledge can bypass the high order command section, and can carry it out in the mode which determines said 2nd target car quantity 
of state based on said operation related information. 

[0052] In addition, if it adds, the "high order command section" in this paragraph, the "low order command section", and the 
"activation section" can constitute only two or more modules [****/ constituting only one module from a mode performed by 
computer, respectively ] from a mode performed by computer. 

(2) Integrated mold car kinematic-control equipment the operation information about the operation according [ said operation related 
information ] to the (a) aforementioned operator, and given in (b)(1) containing at least one of car information [ about the quantity of 
state of said car ], and environmental information about what is surrounding environment of said car and affects motion of the car 
term. 

[0053] In this equipment, operation related information will include not only operation information but the other information. 
[0054] Therefore, according to this equipment, it becomes possible to perform so that car motion may suit change of the car condition 
in which it could not perform, an operator has not recognized it as compensating kinematic control with lack of an operator's operation 
workmanship with the equipment concerned easily for example, or the operator neglected recognition, or the environment of the car 
circumference. Therefore, according to this equipment, it becomes easy to raise the safety of a car. 

(3) The operation information acquisition equipment with which said car acquires the operation information about the operation by the 
(a) aforementioned operator, (b) Car information acquisition equipment which acquires the car information about the quantity of state 
of said car, The operation information by which the (c) aforementioned acquisition of said high order command section was carried 
out at least including one side of the environmental-information acquisition equipment which acquires the environmental information 
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about what is the surrounding environment of said car and affects motion of the car, (d) (1) which determines said 1st target car 
quantity of state at least based on one of said acquired car information and said acquired environmental information, or integrated 
mold car kinematic-control equipment given in (2) terms. 

[0055] In this equipment, the 1st target car quantity of state is determined by the high order command section not only in consideration 
of operation information but in consideration of the other information. 

[0056] Therefore, according to this equipment, it becomes easy to raise the safety of a car also in the equipment concerning the 
aforementioned (2) term, for example, since it is the same. 

(4) The car information by which the (a) (b) aforementioned acquisition of said high order command section was carried out with said 
acquired operation information, At least based on one side of said acquired environmental information, two or more candidate values 
related with said 1st target car quantity of state which should be determined soon are determined. Integrated mold car kinematic- 
control equipment given in (3) terms which determine said 1st target car quantity of state according to the regulation defined 
beforehand based on two or more of the determined candidate values. 

[0057] In this equipment, the 1 st target car quantity of state is determined according to the regulation defined beforehand based on 
what is two or more candidate values related with the 1st target car quantity of state which should be determined soon, and was 
determined in consideration of operation information and the other information. 

[0058] Therefore, according to this equipment, since the response relation between operation information and the other information, 
and the 1st target car quantity of state that will be determined based on them is uniquely decided by the above-mentioned regulation, 
brief nature and transparency improve about the content response-related [ that ]. 

[0059] Therefore, according to this equipment, the design of the software configuration of the high order command section becomes 
easy, and compaction of it is easily attained in a period required for it. 

[0060] Furthermore, while according to this equipment tuning of the software configuration of the high order command section will 
become easy since the above-mentioned response relation is changed if even the above-mentioned regulation is changed, it becomes 
easy to mitigate a design change required since the high order command section developed for a certain car is carried in the car of 
another class. 

[0061] According to one embodiment of this equipment, when the high order command section chooses one according to the selection 
rule which were able to be defined beforehand from said two or more detennined candidate values, said 1st target car quantity of state 
shall be determined. 

(5) the target car quantity of state concerning [ said 1st target car quantity of state ] said car order acceleration — it is — two or more of 
said candidate values — (a) - integrated mold car kinematic-control equipment the target order acceleration corresponding to said 
acquired operation information, and given in (b)(4) containing target order acceleration at least corresponding to one side of said car 
information [ which was acquired ] and said acquired environmental information term. 

[0062] Generally, it is said that fundamental motions of a car are ninning, stopping, and bending. Therefore, also when an operator 
operates a car, operation will be performed in order to make a car realize those fundamental motions. 

[0063] And motion of stopping with motion that a car runs can be described with physical quantity called car order acceleration. 
[0064] Two or more candidate values which the 1 st target car quantity of state is made into the target car quantity of state about car 
order acceleration, and are further related with it are having the target order acceleration corresponding to (a) operation information, 
and the target order acceleration at least corresponding to one side of (b) car information and environmental information contained in 
the equipment concerning this paragraph based on such knowledge. 

[0065] Therefore, according to this equipment, it becomes easy to control actuation and braking of a car proper, without giving an 
operator sense of incongruity. 

[0066] In addition, if it adds, unless especially "acceleration" has a notice in this paragraph and each following term, the both sides of 
forward acceleration (acceleration in a narrow sense) and negative acceleration (deceleration in a narrow sense) are included. 

(6) the target car quantity of state concerning [ said 1st target car quantity of state ] the rudder angle of said car - it is - two or more 
of said candidate values — (a) — integrated mold car kinematic-control equipment the target rudder angle corresponding to said 
acquired operation information, and given in (b)(4) containing target rudder angle at least corresponding to one of said car information 
[ which was acquired ] and said acquired environmental information term. 

[0067] As mentioned above, bending besides ninning and stopping also exists in a fundamental motion of a car. And motion that a car 
bends can be described with physical quantity called the rudder angle of a car. 

[0068] Two or more candidate values which the 1st target car quantity of state is made into the target car quantity of state about the 
rudder angle of a car, and are further related with it are having the target order acceleration corresponding to (a) operation information, 
and the target order acceleration at least corresponding to one side of (b) car information and environmental information contained in 
the equipment concerning this paragraph based on such knowledge. 

[0069] Therefore, according to this equipment, it becomes easy to control turning of a car proper, without giving an operator sense of 
incongruity. 

[0070] In addition, since it will be the physical quantity corresponding to the angle of rotation (henceforth a "steering angle") of the 
steering wheel in which revolution actuation is done by the operator although a "rudder angle" is generally expressed as sense (front- 
wheel rudder angle) of a front wheel in this paragraph and each following item if it adds, expressing using the steering angle is 
possible. 

(7) Integrated mold car kinematic-control equipment given in either (1) in which said 1st target car quantity of state contains the target 
car quantity of state about said car order acceleration, and the target car quantity of state about the rudder angle of said car thru/or (6) 
terms. 

[0071] As mentioned above, fundamental motions of a car are running, stopping, and bending. Furthermore, motion of stopping with 
motion that a car runs, as mentioned above can be described with physical quantity called car order acceleration, and motion that on 
the other hand a car bends can be described with physical quantity called the rudder angle of a car. 

[0072] The rate of the car the car, as for the operator, he is generally doing [ the car ] current operation runs along with the expected 
transit locus while expecting the transit locus it will run in the future near from this time is said to expect the car location-rate relation 
which changes with the locations of that, and to operate the car. . 

[0073] That is, generally, the operator is operating so that car location-rate relation which is the relation between the location of the car 
on the locus a car runs after this, and a rate may be realized as desired. 

[0074] And an operator will perform operation so that such car location-rate relation may be realized by accuracy as much as possible. 
[0075] It can be said that this car location-rate relation is a transit parameter materialized common to the car which is two or more 
kinds from which it argues in the field independent of the dynamic behavior of a car, and the dynamic exercise property of a car 
differs. 
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[0076] And physical quantity indispensable to describe such car location-rate relation is with car order acceleration and a rudder angle. 

[0077] The 1st target car quantity of state is having the target car quantity of state about car order acceleration, and the target car 
quantity of state about the rudder angle of a car contained in the equipment concerning this paragraph based on such knowledge. 
[0078] Therefore, according to this equipment, it becomes easy to rationalize car location-rate relation, without sacrificing versatility 
of the high order command section. 

[0079] In addition, if it adds, the "car location-rate relation" to this paragraph and each following item can be grasped as a car location- 
time relation from which the location of the car a car runs along with the transit locus it should run from now on changes in 
accordance with time amount. It is because both relation is convertible for the relation between the location of a car, and time amount 
(passage time of day) equivalent if the location and rate of a car become clear. 

The target car quantity of state which said high order command section made give priority over stabilization of the behavior of said car 
to car location [ which is the relation between the location of the car on the transit locus the car runs, and a rate ] -rate-related 
rationalization is determined as said 1st target car quantity of state. (8) Said low order command section Integrated mold car 
kinematic-control equipment given in either (1) which determines the target car quantity of state which gave priority to stabilization of 
the behavior of said car over rationalization car location-rate-related [ said ] as said 2nd target car quantity of state based on the 1st 
determined target car quantity of state thru/or (7) terms. 

[0080] There are a view of giving priority to rationalization car location-rate-related [ above-mentioned ] as a view at the time of 
determining the target car quantity of state which should be realized in case motion of a car is controlled, and a view of giving priority 
to stabilization of the behavior of a car. 

[0081] And to adopt the latter view to not taking dynamic behavior of a car into consideration fundamentally when adopting the 
former view, it is required to take the dynamic behavior of a car into consideration. 

[0082] Therefore, the target car quantity of state with which the target car quantity of state determined as the basis of the former view 
was determined as the basis of the latter view to the thing with high versatility to the class of car has the strong inclination in which 
one kind of car specializes. 

[0083] Based on such knowledge, the high order command section determines the target car quantity of state which gave priority over 
stabilization of the behavior of ** to car location-rate-related rationalization which is the relation between the location of the car on the 
transit locus the car runs, and a rate as 1st target car quantity of state in the equipment concerning this paragraph. On the other hand, 
the low order command section determines the target car quantity of state which gave priority to stabilization of the behavior of a car 
over car location-rate-related rationalization as 2nd target car quantity of state based on the 1 st target car quantity of state determined 
by the high order command section. 

(9) Integrated mold car kinematic-control equipment given in either (1) as which said high order command section determines said 1st 
target car quantity of state as a target car quantity of state which is in tolerance and may change, and said low order command section 
determines said 2nd target car quantity of state as a target car quantity of state of the arbitration in said tolerance thru/or (8) terms. 
[0084] In the equipment concerning either the above (1) thru/or (8) terms Since the 1st target car quantity of state gives priority over 
stabilization of the behavior of a car to car location [ which is the relation between the location of the car on the transit locus of the car, 
and a rate ]-rate-related rationalization and is deterrnined by the high order command section from it, When it is important from a 
viewpoint of reservation of car safety that that the instability of the behavior of a car is high stabilizes the behavior of the car owing to, 
being suitable for the 2nd target car quantity of state stabilizing the behavior of a car by the low order command section will be 
determined. 

[0085] It can say that it is said that the authority to correct the command which the high order command section emitted rather than 
had a subordinate relation that the low order command section was thoroughly subordinate to the high order command section as 
mentioned above, as for the high order command section and low order command section even if it judges from such a situation if 
needed is granted to the low order command section, and having an independence-relation, although it is imperfect. 
[0086] However, when the high order command section determines the 1st target car quantity of state as a value without width of face 
and supplies it to the low order command section, the high order command section determines the 1 st target car quantity of state as a 
value with width of face, and if it compares when supplying it to the low order command section, it will be thought that the inclination 
for the low order command section to be subordinated to the high order command section is strong. 

[0087] It is considered to be requested strongly on the other hand, when the stability of the behavior of a car has fallen considerably, in 
the semantics of correcting an operator's operation, from the high order command section, rather, the low order command section 
determines a target car quantity of state leading, and control two or more actuators by the reason nil why the decision capacity of an 
operator's operation workmanship or a car environment is insufficient etc., integrative through the activation section. 
[0088] Based on the knowledge explained above, the high order command section determines the 1st target car quantity of state in the 
equipment concerning this paragraph as a target car quantity of state which is in tolerance and may change. On tie other hand, the low 
order command section determines the 2nd target car quantity of state as a target car quantity of state of the arbitration in the tolerance. 

[0089] According to this equipment, it becomes easy to make the authority granted to the low order command section increase 
relatively to the authority granted to the high order command section about the decision of a target car quantity of state. 
[0090] Consequently, according to this equipment, although the decision capacity of an operator's operation workmanship or a car 
environment is insufficient, stability ****** of the behavior of a car becomes easy [ raising the safety of a car ], for example. 

(10) The target car quantity of state concerning [ said 1st target car quantity of state ] said car order acceleration, Although determined 
as a target car quantity of state from which the target car quantity of state about said car order acceleration is in tolerance, and said 
high order command section may change, including the target car quantity of state about the rudder angle of said car The target car 
quantity of state about the rudder angle of said car is integrated mold car kinematic-control equipment given in (9) terms determined as 
a target car quantity of state which does not have tolerance. 

[0091] As mentioned above, according to the equipment concerning the aforementioned (9) term, it becomes easy to make the 
authority granted to the low order command section increase relatively to the authority granted to the high order command section 
about the decision of a target car quantity of state. 

[0092] The equipment concerning the aforementioned (9) term can be carried out in the mode in which the 1st target car quantity of 
state contains the target car quantity of state about car order acceleration, and the target car quantity of state about the rudder angle of a 
car. 

[0093] Furthermore, this mode can be carried out with the gestalt by which all of the target car quantity of state about car order 
acceleration and the target car quantity of state about the rudder angle of a car are supplied to the low order command section as a 
value with width of face. 
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[0094] However, giving width of face to the target car quantity of state inputted into the low order command section means that the 
inclination for actual motion of a car to keep away from an operator's operation is strengthened. Although this inclination will 
probably be desirable, it may cause the situation where an operator holds sense of incongruity to actual motion of a car depending on 
the case depending on the case from a viewpoint of the improvement in safety of a car. 

[0095] And it is thought that possibility of causing such a situation has a high direction at the time of giving width of face to the target 
car quantity of state about the rudder angle of a car as compared with the case where width of face is given to the target car quantity of 
state about car order acceleration. 

[0096] In the equipment applied to this paragraph based on the knowledge explained above Although determined as a target car 
quantity of state which the target car quantity of state concerning [ the high order command section ] car order acceleration is in 
tolerance, and may change, including the target car quantity of state concerning [ the 1 st target car quantity of state ] car order 
acceleration and the target car quantity of state about the rudder angle of a car The target car quantity of state about the rudder angle of 
a car shall be determined as a target car quantity of state which does not have tolerance. 

[0097] Therefore, the thing which receive the authority of the high order command section in the authority of the low order command 
section and which is strengthened relatively becomes easy, controlling the sense of incongruity given to an operator according to this 
equipment 

[0098] According to one embodiment of this equipment, the target car quantity of state concerning [ the high order command section ] 
car order acceleration is determined as a target car quantity of state which is in tolerance and may change, when it means acceleration 
of a car, but when it means a slowdown of a car, it shall be determined as a target car quantity of state which does not have tolerance. 
[0099] When it is required to decelerate a car according to this embodiment, it becomes easy for the inclination for magnitude of target 
order acceleration to be faithfully realized by the low order command section and the activation section as compared with the time of it 
having tolerance to become strong, consequently to raise the safety of a car. 

(1 1) (9) to which said high order command section changes the width of face of said tolerance at least based on one side of said 
operator's intention, and the thing which is the surrounding environment of said car and affects motion of the car, or integrated mold 
car kinematic-control equipment given in (10) terms. 

[0100] According to this equipment, the width of face of the tolerance of the 1 st target car quantity of state determined by the high 
order command section An operators intention (for example, thing reflecting liking of an operator), It becomes possible to make it 
change at least based on one side of what is the surrounding environment of a car and affects motion of the car (for example, the 
surface state and crookedness condition (for example, extent of crookedness and frequency of crookedness) of a route the car is 
running). 

[0101] Therefore, according to this equipment, it becomes easy to always rationalize the width of face of that tolerance in one [ at 
least ] relation between an operator's intention and the environment of the car circumference by making change at least with one side 
of an operator's intention and the environment of the car circumference follow unlike the case where it is immobilization. 

(12) Said high order command section is based on the information inputted into it. The simple car model which describes motion of 
the car in simple regardless of the dynamic behavior of said car is followed. Determine said 1st target car quantity of state, and said 
low order command section is based on the information inputted into it. And integrated mold car kinematic-control equipment given in 
either (1) which determines said 2nd target car quantity of state according to the precision car model which describes motion of the car 
that the dynamic behavior of said car is reflected from said simple car model to accuracy thru/or (11) terms. 

[0102] In this equipment, the car model which describes motion of a car is used two kinds after all, and a final target car quantity of 
state is determined. 

[0103] Therefore, according to this equipment, it becomes possible to simplify the configuration of the car model of various kinds 
easily as compared with the case where one kind of final target car quantity of state is determined from the beginning using a car 
model. 

[0104] Furthermore, a simple car model is defined in this equipment, without being dependent on the dynamic behavior of the car with 
which it is used. 

[0105] Therefore, according to this equipment, it becomes possible to raise easily the versatility of the simple model to two or more 
kinds of cars. 

[0106] In addition, if it adds, if motion (for example, motion of a wheel is included) of a car is expressed by a certain technique on a 
computer, it is sufficient for the "model" in this paragraph and each following item. 

[0107] Therefore, "the model of it being the format which simulates motion of a car by simplifying the structure of a car geometrically 
and reappearing" can be considered as the format described according to at least one condition satisfied according to the situation that 
consider as the format which describes motion of a car on a simple formula and a simple table, or it is placed in motion of a car rather 
than is [ for example, ] indispensable. 

(13) said - activation — the section — it — inputting — having had — information - being based — and - said — a car — a wheel — 
motion — the - a wheel — acting — order — the force — lateral force — the upper and lower sides — the force — inside — at least — order 
- the force — lateral force — being related - describing — a wheel — a model — following — said — the — two — a target — a car — a 
quantity of state — realizing — a sake — said — plurality — an actuator — it should control — a controlled variable — determining — (— 

1 2 — ) — a term — a publication — integration — a mold - a car — kinematic control — equipment . 

[0108] In the high order command section and the low order command section, fundamentally, if its attention is paid to motion of a car 
as the whole car, it is sufficient for determining a target car quantity of state. 

[0109] On the other hand, directly, the activation section controls two or more actuators, controls indirectly the force of acting on each 
wheel in a car, and controls motion of a car ultimately. 

[01 10] Therefore, the activation section is faced determining the controlled variable which should control two or more actuators in 
order to realize the 2nd target car quantity of state supplied from the low order command section, and it can consider using the wheel 
model which describes motion of a wheel. 

[0111] And generally, it is decomposed into the order force, lateral force, and the vertical force, and the force of acting on a wheel is 
observed. Therefore, although it seems that it is indispensable to describe motion of a wheel about the wheel order force, lateral force, 
and the vertical force, the wheel model is technically difficult for changing the vertical force of a wheel notably with an actuator, 
without asking how in the motion condition that the car is placed, if the actual controllability by the actuator is taken into 
consideration. 

[01 12] In the equipment applied to this paragraph based on the knowledge explained above The activation section is based on the 
information inputted into it. And motion of the wheel of a car According to the wheel model of the force before and after acting on the 
wheel, lateral force, and the vertical force described about the order force and lateral force at least, in order to realize the 2nd target car 
quantity of state, the controlled variable which should control two or more actuators shall be determined. 
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[0113] Therefore, according to this equipment, the form which does not have futility in relation with the controllability of an actuator 
defines a wheel model, and it becomes possible to determine the controlled variable of two or more actuators. 

(14) At least one each in said high order command section, the low order command section, and the activation section While 
determining the information which should be outputted to a low-ranking part from it according to the model which describes at least 
one of motion of said car, and the motion of the wheel of the car based on the information inputted from the part of a high order from 
it Integrated mold car kinematic-control equipment given in either (1) which corrects the model based on the error of the information 
outputted to the low-ranking part thru/or (13) terms. 

[0114] when [ of the high order command section the low order command section, and the activation section ] it is alike, respectively, 
it sets and it determines required information using a specific model, it is possible to define the model as an eternal model 
[0115] However, the medium between motion of the object which the model describes, i.e., a car, or motion of a wheel, motion of the 
information and the car which were determined using the model, or motion of a wheel may be accompanied by change. In having 
defined the model fixed, although such change existed, a model cannot reproduce faithfully the object which it describes, and the 
intermediary actual condition. 

[0116] Change of the engine performance of the actuator as the medium itself has "change by which a medium is accompanied", and 
change of the engine performance for [ which is operated by the actuator as the medium ] actuation has it here further, for example. An 
example for [ that ] actuation is a brake and coefficient of friction of the friction material in that brake may be accompanied by change 
in this example. Moreover, another example for [ that ] actuation is an engine, and may be accompanied by change in which the output 
characteristics of that engine originate in environmental parameters, such as atmospheric temperature and an atmospheric pressure, in 
this example. 

[01 17] In the equipment which makes such a situation a background and is applied to this paragraph At least one each in the high 
order command section, the low order command section, and the activation section While determining the information which should 
be outputted to a low-ranking part from it according to the model which describes at least one of motion of a car, and the motion of the 
wheel of the car based on the information inputted from the part of a high order from it It shall be corrected based on the error of the 
information which outputted the model to the low-ranking part: 

[0118] Therefore, according to this equipment, it becomes possible to make these objects or a medium reproduce to a model always 
faithfully in spite of the object which a model describes, or intermediary aging. 

[0119] And if the modify feature of such a model is added, it will become easy to raise the precision of the information created using 
the model, as a result to raise the control precision of motion of a car. 

(15) Said activation section contains two or more parts hierarchized by the sense which faces to said two or more actuators from said 
low order command section, and the part of these plurality sets on a high order. In the distribution section which distributes the 
controlled variable which should control said two or more actuators about the actuator of these plurality in order to realize the 2nd 
target car quantity of state supplied from said low order command section, and low order The control section which controls said two 
or more actuators so that the controlled variable supplied from the distribution section is realized is included. And said distribution 
section (a) In a high order, it is prepared about said two or more whole actuators, the high order distribution section which distributes 
the controlled variable which should control the actuator of these plurality in order to realize the 2nd target car quantity of state 
supplied from said low order command section integrative about the whole actuator of these plurality, and (b) - low order - setting — 
It is prepared about the part of said two or more actuators, and the low order distribution section which distributes the controlled 
variable supplied from said high order distribution section to said some of actuators is included. And although said control section is 
prepared for every actuator in low order about said some of actuators from said low order distribution section About the remaining 
actuators, it sets in low order from said high order distribution section. Two or more individial control sections prepared for every 
actuator are included. And said high order distribution section, the low order distribution section, and a control section Integrated mold 
car kinematic-control equipment given in either (1) which realizes the function of the proper given to each by making said computer 
perform bottom two or more mutually-independent modules on a software configuration, respectively thru/or (14) terms. 

[0120] Control of two or more kinds of actuators may be needed for implementation of one kind of target car quantity of state. In this 
case, in order to realize that target car quantity of state, it is necessary to distribute the controlled variable (henceforth a "whole 
controlled variable") which should be realized with two or more kinds of whole actuator to the actuator of these two or more classes. 
[0121] Such a situation shall be made into a background and two or more parts hierarchized by the sense with which the activation 
section faces to two or more actuators from the low order command section shall be contained in the equipment concerning this 
paragraph. 

[0122] And in this equipment, the part of these plurality sets on the (a) high order, the distribution section which distributes the 
controlled variable which should control two or more actuators about the actuator of these plurality in order to realize the 2nd target 
car quantity of state supplied from the low order command section, and (b) — low order — setting — The control section which controls 
two or more actuators so that the controlled variable supplied from the distribution section is realized shall be contained. 
[0123] That is, according to this equipment, the software configuration of the activation section of that is hierarchized so that the 
distribution section and a control section may be separated mutually. 

[0124] Like the after-mentioned, since software configuration top mutually-independent [ of these distributions section and the control 
section ] is carried out, without affecting another side about each, they become possible [ working development, a design, a design 
change, debugging, etc. ], and become possible [ also doing the activity about both in parallel mutually ]. 

[0125] In the whole above-mentioned controlled variable, there are some parts which can be distributed to two or more actuators 
generally located in the end of control by the single step, and there are some parts which cannot be distributed unless it passes through 
two or more steps. 

[0126] About the latter part, the final amount of individial control (controlled variable which corresponds to the actuator of various 
kinds individually) will not be distributed from a whole controlled variable from the beginning, for example, an in-between controlled 
variable will be distributed from a whole controlled variable in the first phase, and the amount of individial control will be distributed 
from the in-between controlled variable in the next phase. 

[0127] In the equipment which makes such a situation a background and is applied to this paragraph The distribution section is 
prepared about two or more whole actuators in the (a) high order, the high order distribution section which distributes the controlled 
variable which should control the actuator of these plurality in order to realize the 2nd target car quantity of state supplied from the 
low order command section integrative about the whole actuator of these plurality, and (b) — low order — setting — It shall be prepared 
about the part of two or more actuators, and the low order distribution section which distributes the controlled variable supplied from 
the high order distribution section to said some of actuators shall be contained. 

[0128] That is, according to this equipment, the software configuration of the distribution section of that is hierarchized so that the 
high order distribution section and the low order distribution section may be separated mutually. 
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[0129] Like the after-mentioned, since software configuration top mutually-independent [ of these high order distribution section and 
the low order distribution section ] is carried out, without affecting another side about each, they become possible [ working 
development, a design, a design change, debugging, etc. ], and become possible [ also doing the activity about both in parallel 
mutually ]. 

[0130] Furthermore, in the equipment concerning this paragraph, although a control section is prepared for every actuator in low order 
about said some of actuators from the low order distribution section, about the remaining actuators, two or more indi vidial control 
sections prepared for every actuator in low order from the high order distribution section shall be contained. 
[0131] At least, about the software configuration, the high order command section, the low order command section, the high order 
distribution section, the low order distribution section, and a control section carry out mutually-independent [ of this equipment ] on a 
software configuration to the sense of that which faces to two or more actuators from an operator, and it is hierarchized so that it may 
rank with a serial mutually, so that clearly from the above explanation. 

[0132] Therefore, according to this equipment, even if there is little whole it, extent of hierarchization of a software configuration 
evolves conventionally, consequently specialization of the content of processing and the independence of each batch are strengthened. 
[0133] In addition, if it adds, the "high order distribution section" in this paragraph, the "low order distribution section", and a "control 
section" can constitute only two or more modules [****/ constituting only one module from a mode performed by computer, 
respectively ] from a mode performed by computer. 

(1 6) said — plurality — an actuator — each — an actuator — said — a car — each — a component — acting — making — having - physical 
quantity — a class — responding — plurality — a group — classifying — having — — said — low order — distribution — the section — 
them — plurality - a group — inside — it — belonging — an actuator — a number — plurality — it is — a group — being related — 
preparing — having — ****—(— 15— ) — a term — a publication — integration — a mold — a car — kinematic control — equipment . 

(17) Said two or more actuators contain two or more wheel related actuators which control the order force and lateral force at least 
among the wheel order force of said car, lateral force, and the vertical force. A force component before and after relating said high 
order distribution section with said two or more wheel related actuators in said controlled variable at said order force, Integrated mold 
car kinematic-control equipment given in (15) or (16) terms of the lateral-force component about said lateral force, and the vertical 
force components about said vertical force which are distributed so that an order force component and a lateral-force component may 
be included at least 

[0134] In this equipment, it is distributed so that inside [ a force component before and after relating said controlled variable with the 
order force at two or more wheel related actuators, the lateral-force component about lateral force, and the vertical force component 
about the vertical force ] may contain an order force component and a lateral-force component at least according to the dynamics 
materialized for a wheel. 

[0135] Therefore, according to this equipment, since distribution to two or more wheel related actuators of a controlled variable are 
performed according to the dynamics materialized for a wheel, the precision which the precision of the amount of individial control 
which each wheel related actuator should realize improves, as a result controls motion of a car also improves. 
[0136] 

[Embodiment of the Invention] Hereafter, one of the gestalten of still more concrete operation of this invention is explained to a detail 
based on a drawing. 

[0137] The hardware configuration of the integrated mold car kinematic-control equipment according to 1 operation gestalt of this 
invention is notionally shown to drawing 1 by the block diagram. This integrated mold car kinematic-control equipment (only 
henceforth "kinematic-control equipment") is carried in the car. 

[0138] The car equips front and rear, right and left of that with the wheel 10, respectively. In drawing 1 , in a left front wheel and "fr", 
a right front wheel and "rl" show a left rear wheel, and "rr" shows [ "fl" ] the right rear wheel, respectively. 

[0139] This car is equipped with the engine (internal combustion engine) 14 as a source of power. The operational status of this engine 
14 is electrically controlled according to the control input of the accelerator pedal (it is an example of an acceleration operating 
member) 20 by the operator. The operational status of an engine 14 is independently controlled automatically again if needed with 
actuation (henceforth "actuation actuation" or "acceleration actuation") of the accelerator pedal 20 by the operator. 
[0140] For example, electric control of such an engine 14 can be realized by the electric control of the amount of the fuel which is 
realized by the electric control of the opening (namely, throttle opening) of the throttle valve arranged in the inlet manifold of an 
engine 14 although not illustrated, or is injected by the combustion chamber of an engine 14. 

[0141] In addition, if it adds, when this car will be an electric vehicle, the source of power is used as a motor, on the other hand when 
you are a hybrid electric vehicle, let the source of power be the combination of an engine and a motor. 

[0142] This car is a rear wheel drive a rolling ring and whose left right rear ring left forward right rings are driving wheels. Therefore, 
the engine 14 is connected with each rear wheel at those order through a torque converter 22, transmission 24, the driveshaft 26 and 
the differential 28, and the drive shaft 30 rotated with each rear wheel. A torque converter 22, transmission 24, a driveshaft 26, and a 
differential 28 are transfer elements common to a left right rear ring. 

[0143] Transmission 24 is equipped with the automatic transmission which is not illustrated. This automatic transmission controls 
electrically the change gear ratio at the time of changing gears the rotational speed of an engine 14 to the rotational speed of the main 
shaft of transmission 24. 

[0144] The car is equipped with the steering wheel 44 in which revolution actuation is done by the operator. The reaction force 
according to the revolution actuation (henceforth "steering") by the operator is electrically given to the steering wheel 44 by steering 
reaction force grant equipment 48 as steering reaction force. Magnitude of the steering reaction force is electrically made controllable. 
[0145] It is electrically changed by the front steering system 50, the sense, i.e., the front-wheel rudder angle, of a left forward right 
ring. The front steering system 50 controls a front-wheel rudder angle based on the include angle, i.e., the steering angle, on which 
revolution actuation of the steering wheel 44 was done by the operator, and controls a front-wheel rudder angle automatically 
independently with the revolution actuation if needed. That is, in this operation gestalt, the steering wheel 44 and the left forward right 
ring are insulated mechanically. 

[0146] It is electrically changed by the rear steering system 52, the sense, i.e., the rear wheel rudder angle, of a left right rear ring as 
well as a front-wheel rudder angle. 

[0147] The brake 56 operated in order to control a revolution of that is formed in each wheel 10. Each brake 56 is electrically 
controlled according to the control input of the brake pedal (it is an example of a brake operating member) 58 by the operator, and is 
automatically controlled according to an individual every wheel 10 if needed. 

[0148] In this car, the suspension of each wheel 10 is carried out to the car body (not shown) through each suspension 62. The 
suspension property of each suspension 62 is electrically [ according to an individual ] controllable. 

[0149] Each component of the car explained above is equipped with the actuator operated in order to operate it electrically. Hereafter, 
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it enumerates concretely, referring to drawing 23 . 

(1) An engine 14 The actuator 74(4) front steering system 50 for controlling electrically the actuator 72(3) steering reaction force grant 
equipment 48 for controlling electrically the actuator 70 (2) transmission 24 for controlling electrically In relation to actuator 78(6) 
each brake 56 for controlling electrically the actuator 76(5) rear steering system 52 for controlling electrically, it is prepared according 
to an individual. Two or more actuators 80 (only one is typically shown in drawing 23 ) for controlling electrically the braking torque 
applied to each wheel 10 by each brake 56 according to an individual 

(7) Two or more actuators 82 (only one is typically shown in drawing 23 ) for being prepared according to an individual in relation to 
each suspension 62, and controlling the suspension property of each suspension 62 electrically according to an individual 
As shown in drawing 1 , said kinematic-control equipment is carried in the car in the condition of having connected with two or more 
actuators 70 explained above thru/or 82. This kinematic-control equipment is operated by the power supplied from the dc-battery (it is 
an example of a vehicular power supply) which is not illustrated. 

[01 50] The hardware configuration of the kinematic-control equipment is notionally expressed to drawing 2 by the block diagram. 
This kinematic-control equipment is constituted considering the computer 90 as a subject. When the processing unit (henceforth "PU") 
92, and ROM (it is an example of memory)94 and RAM (it is an example of memory)96 are mutually connected by the bus 98, the 
computer 90 is constituted as known well. 

[0151] PU92 is equipped with a total of three CPUs (not shown) assigned one [ at a time ], respectively about the high order command 
section 210 and the low order command section 212 which are shown in drawing 4 , and the activation section 214. These three CPUs 
are sharing ROM94 and RAM96. Therefore, in this operation gestalt, mutually-independent [ of the high order command section 210, 
the low order command section 212, and the activation section 214 ] is carried out about PU92. 

[0152] However, when it is able to make it to have ROM94 and RAM96 of dedication for every CPU and it is made such, mutually- 
independent [ of the high order command section 210, the low order command section 212, and the activation section 214 ] will be 
carried out also about ROM94 and RAM96 only about PU92. 

[0153] It is also possible to constitute PU92 from one CPU and to assign the one CPU in common to the high order command section 
210, the low order command section 212, and the activation section 214. 

[01 54] Moreover, it is also possible for two or more CPUs to be assigned to at least one each in the high order command section 210, 
the low order command section 212, and the activation section 214, and for it to be made to perform parallel processing in strict 
semantics to it 

[0155] Further, where the input interface 100 and the output interface 102 are connected to a bus 98, it has this kinematic-control 

equipment. It connects with the various below-mentioned sensors etc. through the input interface 100, and, on the other hand, this 

kinematic-control equipment is connected to the various above-mentioned actuators through the output interface 102. 

[0156] The configuration of ROM94 is notionally expressed to drawing 3 . This is explained in full detail behind. 

[0157] The software configuration of said kinematic-control equipment is notionally expressed to drawing 4 by the block diagram. The 

various devices connected to this kinematic-control equipment are also further shown in this drawing. 

[0158] In the input side of that, i.e., the upstream of the informational main flow, as shown in drawing 4 , this kinematic-control 

equipment is related with the operator, the car operated by that operator, and the circumference environment of that car. 

[0159] An operator's actuation information is acquired by actuation information acquisition equipment 120, and is inputted into this 

kinematic-control equipment. The car information showing the quantity of state of a car is acquired by car information acquisition 

equipment 122, and is inputted into this kinematic-control equipment. The environmental information showing a circumference 

environment is acquired by environmental-information acquisition equipment 124, and is inputted into this kinematic-control 

equipment. 

[0160] This kinematic-control equipment can incorporate required information at any time from these actuation information 
acquisition equipment 120, car information acquisition equipment 122, and environmental-information acquisition equipment 124. 
Furthermore, this kinematic-control equipment can also use the information acquired in either of two or more processing sections 
(generic name of the high order command section 210, the low order command section 212, and the activation section 214) of that in 
another processing section. 

[0161] The various sensors and the various switches which constitute actuation information acquisition equipment 120 are shown in 
drawing 5 . Hereafter, it lists concretely. 

(1) Actuation actuation relation and accelerator actuation stroke sensor 130: The actuation stroke of the accelerator pedal 20 by the 
operator [ (it may be expressed by angle of rotation or the opening), and ] the sensor (2) brakes-operation relation and brake control 
force sensor 134: to detect — sensor brakes operation stroke sensor 136: which detects the operating physical force of the brake pedal 
58 by the operator — the actuation stroke of the brake pedal 58 by the operator sensor (3) steering relation / steering angle sensor 140: 
to detect — the sensor and steering torque-sensor 142: which detects the angle of rotation (steering angle) of the steering wheel 44 by 
the operator - by the operator Sensor (4) various the switch, the vehicle speed, and the distance control switches 146 between vehicles 
which detect the steering torque added to the steering wheel 44 : by the operator The switch rain keeping switch 148 operated in order 
to permit below-mentioned vehicle speed and distance control between vehicles : by the operator Recommendation [ a switch / ] 
vehicle-speed guidance switch 150 operated in order to permit the below-mentioned rain keeping control: The various devices which 
constitute car information acquisition equipment 1 22 are shown in switch drawing 6 operated by the operator in order to permit the 
below-mentioned recommendation vehicle speed guidance control. Hereafter, it lists concretely. 

(1) acceleration relation and order acceleration-sensor 160: — the sensor and lateral acceleration sensor 162: which detects car order 
acceleration — the lateral acceleration (fundamentally) of a car The sensor and the vertical acceleration sensor 164 which detects the 
lateral acceleration which acts on a car center-of-gravity point : between each wheel 10 and a car body The relative vertical 
acceleration which can be set the sensor (2) rate relation and speed sensor 168: to detect — the yaw rate (yaw angle rate) of the car 
body of the circumference of the sensor yaw rate-sensor 1 72: car center-of-gravity point of detecting whenever [ wheel speed / which is 
the rotational speed of sensor 170:each wheel 10 a sensor and whenever / wheel speed / which detects the vehicle speed which is the 
travel speed of a car ] The sensor to detect (3) PoweT-train relation and engine speed sensor 176: The rotational frequency of an engine 
14 Sensor main-shaft rotational frequency sensor 177to detect : The rotational frequency of the main shaft of a torque converter 22 the 
sensor and road surface slant presumption equipment 1 80: which detects the pneumatic pressure of the tire of the detection device and 
tire-pressure sensor 178: each wheel 10 of the sensor (4) to detect and others -- it is equipment which presumes the slant angle (slant 
angle especially in a car longitudinal direction) of the road surface the car is running, if I add This road surface slant presumption 
equipment 1 80 shall presume a slant angle based on the signal from a sensor 1 70 and yaw rate-sensor 1 72 grade whenever [ sensors / 
belonging to car information acquisition equipment 122 / some / 162, i.e., lateral acceleration sensor, and wheel speed ]. 
[0162] The various devices which constitute environmental-information acquisition equipment 124 are shown in drawing 7 . 
Hereafter, it lists concretely. 
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(1) forward-looking radar equipment 190 - this is equipment which supervises the distance from a car of the object (a precedence 
vehicle, an obstruction, etc. are included) which exists ahead of a car, a location, etc. by the radar. 

(2) front surveillance camera equipment 192 - this is equipment which supervises the image ahead of a car (a route, a precedence 
vehicle, an obstruction, etc. are included) with a camera. 

(3) a navigation system 194 — this is a system which guides a car along the route on a map in checking the current position of the car 
on the earth or a map ***♦. 

(4) communication system 196 — or [ that the car is carrying out current transit of this ] — or the front face of the route it is going to 
run from now on — it is the system which receives on radio the environmental information (information based on the Road Traffic 
Law) of the environmental information about description (for example, the road surface mu) or the geography-description (for 
example, route configuration), the limiting speed by which authorization by law was carried out about the route, a halt location, etc., 
etc. 

[0163] This communication system 196 can be designed so that it may have the function to transmit further the various information 
presumed in the self- vehicle to the exteriors, such as other vehicle and an information management station, or [ that for example, the 
self- vehicle has run in the various information presumed in a self-vehicle ] — or it is possible to define it as including the information 
about the road surface mu of the route it is running, and the information about the transit locus recommended that a self- vehicle runs. 
[0164] As shown in drawing 4 , it hierarchizes and the software configuration of said kinematic-control equipment is constituted by 
the sense which goes to two or more actuators 70 thru/or 82 from actuation information acquisition equipment 120, above-mentioned 
car information acquisition equipment 122, and above-mentioned environmental-information acquisition equipment 124 so that the 
high order command section 210, the low order command section 212, and the activation section 214 may be mutually located in a line 
with a serial at those order. 

[0165] As shown in drawing 3 , in relation to the high order command section 210, the module for the high order command sections is 
memorized by ROM94. Furthermore, in relation to the low order command section 21 2, the module for the low order command 
sections is memorized by ROM94. Although the module for the activation sections is memorized by ROM94 in relation to the 
activation section 214, to it, it mentions later about this further again. 

[01 66] In addition, if it adds, one module can be constituted so that it may constitute or may have two or more the program units, as 
had the program unit which realizes one flow only in one. For example, the module for the high order command sections can be 
constituted so that two or more program units which perform a target order acceleration operation, a below-mentioned target rudder 
angle operation, and below-mentioned selection, respectively may be included. 

[0167] And in this operation gestalt, various modules of each other are independently performed by PU92 about the high order 
command section 210, the low order command section 212, and the activation section 214. 

[0168] If the acquisition equipment 120,122,124 and the actuator 70 thru/or the function of 82 in which you were made to cooperate 
by this kinematic-control equipment and it is notionally explained here as contrasted with human being's function As shown in 
drawing 4 , acquisition equipment 120,122,124 the part which achieves the function in which the part which achieves the function 
similar to human being's sense organ, the part which achieves the function in which the high order command section 210 resembled 
human being's brains, the low order command section 212, and the activation section 214 resembled human being's motor nerve - and 
An actuator 70 thru/or 82 are parts which achieve the function similar to human being's motile organ. 

[0169] The software configuration of the high order command section 210 is classified into drawing 8 paying attention to a function, 
and is shown to it by the block diagram. 

[0170] The high order command section 210 is constituted so that the following part may be included. 

Target order acceleration operation part 220 : (1) It is a part corresponding to the target order acceleration operation module shown in 
drawing 3 . Partial (2) target rudder angle operation part 222 which calculates two or more target order acceleration gxl which should 
be chosen about a car thru/or gx5 : It is a part corresponding to the target rudder angle operation module shown in drawing 3 . The 
partial (3) selection section 224 which calculates two or more target rudder angles delta 1 and delta2 which should be chosen about a 
car : It is a part corresponding to one side of two selection modules shown in drawing 3 . The partial (4) selection section 226 which 
chooses one as target order acceleration gx6 from two or more above-mentioned target order acceleration : It is a part corresponding to 
another side of the two above-mentioned selection modules. The partial target order acceleration operation part 220 which chooses one 
as a target rudder angle delta 3 from two or more above-mentioned target rudder angles is equipped with the following three signal- 
processing sections 240,242,244. 

(1) the signal -processing section 240 — this is a part which changes the signal from actuation information acquisition equipment 120 
into the signal which can be processed by computer 90. 

(2) the signal-processing section 242 — mis is a part which changes the signal from car information acquisition equipment 122 into the 
signal which can be processed by computer 90. 

[0171] This signal-processing section 242 is equipped with the tire condition judging section 250 as shown in drawing 9 . This is a part 
which judges whether the conditions (for example, pneumatic pressure, a front face description etc.) of the tire of each wheel 10 are 
unusual based on the signal from sensor 170 grade whenever [ tire-pressure sensor 178 and wheel speed ]. 

[0172] Further, the signal-processing section 242 is equipped with advance and retreat / halt judging section 252, as shown in drawing 
2 • This is a part which judges whether it is under current, whether a car is moving forward based on the signal from a sensor 1 70 
whenever [ wheel speed ], or retreat, or it is under halt. 

[0173] In this advance and retreat / halt judging section 252 For example, are judged with it being about all four wheels, while a car 
stops if whenever [ wheel speed ] is 0, and about at least one of four wheels, if whenever [ wheel speed ] is forward It is judged with it 
being, while a car moves forward, and at least one of four wheels will be judged with it being, while a car retreats, if whenever [ wheel 
speed ] is negative. 

[0174] Further, the signal-processing section 242 is equipped with the turning judging section 254, as shown in drawing 9 . This is a 
part which judges whether a car is during current and turning based on the signal from the steering angle sensor 140 and yaw rate- 
sensor 172 grade. 

[0175] It is larger than the set point (for example, 30 degrees) whose absolute value of a steering angle is not 0, or in this turning 
judging section 254, when the absolute value of a yaw rate is the set point (for example, 5 times/(second)) which is not 0, it is judged 
with it being, while a car circles, and when that is not right, it is judged with there being no car during turning, for example. 

(3) the signal-processing section 244 — this is a part which changes the signal from environmental-information acquisition equipment 
1 24 into the signal which can be processed by computer 90, as shown in drawing 8 . 

[0176] This signal-processing section 244 is equipped with the recommendation transit locus operation part 256 as shown in drawing 
10 . This is a part into which a car calculates the recommendation transit locus recommended that the car runs even after [ of the every 
place point under transit / of setup-time T ] 0 second. 
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[0177] The setup time TO can be calculated here as time amount which it will take before the car stops, when the basis of setting-out 
deceleration (for example, -2.0 m/s2) is made to slow down a car from the current vehicle speed. Moreover, it is also possible to 
calculate as time amount which it will take before the car stops, when the basis of target deceleration which changes with time amount 
is made to slow down a car by the below-mentioned operation technique. 

[0178] The car front image by which the recommendation transit locus was photoed with front surveillance camera equipment 1 92 in 
this recommendation transit locus operation part 256, for example, The current position of the car acquired by the navigation system 
1 94, Based on geography-configurations of the part expected that the car passes — whether it is a straight-line way or it is a curvilinear 
way — it calculates among the routes as for which the car is carrying out current transit even after [ of the every place point under car 
transit / of setup-time T ] 0 second. 

[01 79] Fundamentally, a recommendation transit locus is defined as Chuo Line of the transit lane in the route as for which the car is 
carrying out current transit. 

[0180] Further, the signal-processing section 244 is equipped with the criteria stopping distance operation part 257, as shown in 
drawing 10 . This can calculate the distance which a car can slow down and stop in the range in which the deceleration of a car does 
not exceed the set point (for example, -3.0 m/s2) as criteria stopping distance. Moreover, it is also possible to calculate as time amount 
which it will take before the car stops, when the basis of target deceleration which changes with time amount is made to slow down a 
car by the below-mentioned operation technique. 

[01 81] In this criteria stopping distance operation part 257, road surface mu information on the route as for which the car is carrying 
out current transit or it is going to run from this — whether it is coefficient of friction and a dry asphalt way, is a wet asphalt way, is a 
snowy road, or is a hardened snow way, it is a frozen ski slope, or it is a gravel road — is incorporated from communication system 
196, the below-mentioned car.quantity of state presumption section, etc., for example. 

[0182] In this criteria stopping distance operation part 257, the information about the radius of curvature (it is an example of a route 
configuration) in the every place point of the route as for which the car is carrying out current transit or it is going to run from this is 
further incorporated from communication system 196, a navigation system 194, and front surveillance camera equipment 192 grade. 
[01 83] And in this criteria stopping distance operation part 257, the distance which a car can slow down and stop from the current 
vehicle speed calculates as criteria stopping distance according to the following operation technique, for example based on these road 
surface [ that were crowded picking ] mu information, and radius-of-curvature information. The operation technique is the same as 
what was mentioned in two in said explanation. 

(1) Based on the road surface mu about the operation current road surface of a current condition (expressed by the above-mentioned 
road surface mu information), and the current vehicle speed V, the current lateral acceleration GY of a car and the target order 
acceleration GX calculate. 

[0184] The current lateral acceleration GY is acquired as calculated value which carried out division process of the square of the 
current vehicle speed V with current TR R of a car (it is acquirable with the above-mentioned radius-of-curvature information or said 
steering angle), or is acquired as a detection value of the lateral acceleration sensor 162. 

[0185] the lateral acceleration GY which made such and was calculated — the one half (it is an example of the set point which 
expected the error of road surface mu information etc. and was set up lower than the road surface mu) of a road surface mu - or the 
target order acceleration GX of the present when having exceeded threshold value (for example, 3.0m/s2) - min (root (0.8-mu-9.8) (2- 
GY2), 3.0) 

It is carried out. On the other hand, when having not exceeded, current target order acceleration GX is set to 0. 

[0186] However, the numeric value in the above-mentioned root notation becomes negative, and the target order acceleration GX 

current when an operation is impossible is setting-out deceleration (for example, -1.0 m/s2). 

It is carried out. 

(2) The vehicle speed V5 of 5ms after is presumed by the degree type from the operation current of the condition after 5ms (an 
example of operation spacing). 

[0187] It calculates by the formula from which the travelling direction distance L5 from the current position of the car of 5ms after 
becomes V5=V+GX and 0.005 pans L5=V and 0.005. 

[01 88] The lateral acceleration GY5 of the car of 5ms after is presumed by the degree type further again by setting to R5 the route 
radius of curvature of the point which only the travelling direction distance L5 separated from the current position of a car. 
[0189] GY5=V52/R5 — based on the calculated presumed lateral acceleration GY5, the target order acceleration GY5 of 5ms after is 
determined like the case of ( 1 ). 

(3) The vehicle speed V10 of 10ms after is presumed by the degree type from the operation current of the condition after 10ms. 
[0190] V10=V5+GX 5-0.005 — further — the travelling direction distance L10 from the current position of the car of 10ms after — 
LI 0=L5+V5 and 0.005 - it calculates by the formula. 

[0191] The lateral acceleration GY10 of the car of 10ms after is presumed by the degree type further again by setting to R10 the route 
radius of curvature of the point which only the travelling direction distance L10 separated from the current position of a car. 
[0192] GY10=V102/R10 - based on the calculated presumed lateral acceleration GY10, the target order acceleration GX10 of 10ms 
after is determined like the case of (1). 

(4) The vehicle speed V (5andn) after 5andn [ms] is presumed by the degree type from the operation current of the condition after 
5andn [ms] (number of moperation cycles > 3). 

[0193] V(5andn) =V(5- (n-l))+GX (5- (n-1)) and 0.005 - further - the travelling direction distance L (5andn) from the current 

position of the car after 5andn [ms] - L(5andn) =L(5- (n-1)) +V (5- (n-1)) and 0.005 - it calculates by the formula, 

[0194] The lateral acceleration GY (5andn) of the car after 5andn [ms] is presumed by the degree type further again by setting to R 

(5andn) the route radius of curvature of the point which only the travelling direction distance L (5andn) separated from the current 

position of a car. 

[0195] 

GY(5andn) =V(5andn)2/R (5andn) 

Based on the calculated presumed lateral acceleration GY (5andn), the target order acceleration GX (5andn) after 5andn [ms] is 
determined like the case of (1). 

(5) Each above-mentioned operation cycle is repeated until the vehicle speed V (5andn) is set to 0 (i.e., until a car stops). Distance at 
that time (5andn) is made into said criteria stopping distance. 

[0196] In addition, although the road surface mu used in each operation cycle can be incorporated from the outside for every operation 
cycle if it adds, it is also possible to incorporate from the outside in consideration of the data of not changing so frequently, to every 
setup time (for example, 1 second, several seconds) longer than the period of an operation cycle. 

[0197] Since all of the vehicle speed in an every place point until a car stops, travelling direction distance, order acceleration, and 
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lateral acceleration are predicted in advance according to the operation technique explained above, In the range which does not exceed 
the car gage physically decided not only by the application of the operation of the above-mentioned criteria stopping distance but by 
the road surface mu etc. the control which should be performed to the car now in order that a car may realize the demand set at the 
point with the future — beforehand — and it predicts to accuracy and a response becomes possible easily also at the application of 
controlling the vehicle speed of the car according to it 

[0198] Further, the signal -processing section 244 is equipped with the recommendation vehicle speed acquisition section 258, as 
shown in drawing 10 . This is based on the signal which communication system 1 96 received on radio from the outside of a vehicle. 
Whether the car is carrying out current transit Or the limiting speed by which authorization by law was carried out about the route it is 
going to run from now on, In order that traffic information, such as a halt location, may be acquired and an operator may observe 
traffic regulation further based on the acquired information, that the real vehicle speed does not exceed is the part which calculates the 
value recommended as the recommendation vehicle speed. 

[0199] As shown in drawing 8 . the target order acceleration operation part 220 is equipped with gxl operation part 260, gx2 operation 
part 262, and the operation auxiliary control section 264 in order to calculate the target order acceleration of said plurality. 
[0200] gxl operation part 260 calculates the target order acceleration gxl, using selectively the accelerator actuation stroke and brake 
operating physical force which were acquired by actuation information acquisition equipment 120. 

[0201] gxl operation part 260 has an accelerator actuation stroke larger than 0, and when a brake operating physical force is 0 (at the 
time of actuation actuation), specifically, it calculates the target order acceleration gxl according to relation as shown in drawing 1 1 in 
a graph based on the accelerator actuation stroke acc. 

[0202] On the other hand, when a brake operating physical force is larger than 0 (at the time of brakes operation), gxl operation part 
260 calculates the target order acceleration gxl according to relation as shown in drawing 12 in a graph based on the brake operating 
physical force br. 

[0203] On the other hand, gx2 operation part 262 calculates the target order acceleration gx2 based on said recommendation transit 
locus and said road surface mu information. 

[0204] In this gx2 operation part 262, acceleration before and after generating a car in an every place point about the part 

corresponding to criteria stopping distance among recommendation transit loci by the same technique as the operation technique of the 

order acceleration for calculating criteria stopping distance mentioned above is determined as order acceleration gx2. 

[0205] If said operation auxiliary control section 264 is original, it is a part for choosing a suitable thing two or more above-mentioned 

actuators 70 thru/or among 82 for the purpose of executing by proxy operation which an operator should perform, or compensating 

lack of an operator's operation workmanship, decision capacity, attentiveness, etc., and raising the safety of a car, and controlling 

automatically. 

[0206] The function realized by the operation auxiliary control section 264 is shown to drawing 13 by the block diagram. Hereafter, it 
lists concretely. 

(1) operation vicarious execution, the vehicle speed, and the distance control system 270 between vehicles - this is a system which 
controls the real vehicle speed, as in agreement with the setting-out vehicle speed by the operator, and it calculates order acceleration 
required for such vehicle speed control as target order acceleration gx4. 

[0207] In this vehicle speed and distance-control system 270 between vehicles, the distance control between vehicles (flattery transit 
control) which, and, and follow a precedence vehicle, and it is started, or follows a precedence vehicle based on the signal from 
forward-looking radar equipment 190, and stops further is also performed. [ distance control ] [ following a precedence vehicle and 
making it slow down a self-car ] [ following a precedence vehicle and accelerating it in the range which does not exceed the setting- 
out vehicle speed, ] 

[0208] Here, the vehicle speed and the distance control system 270 between vehicles explain an example of a principle which 
calculates the target order acceleration gx4. 

[0209] In this vehicle speed and distance control system 270 between vehicles, it is judged whether a precedence vehicle or an 
obstruction exists on the part corresponding to said criteria stopping distance among said recommendation transit loci. When it exists, 
decelerating a self-car from the current vehicle speed so that the real vehicle speed of a self-car may be in agreement with the rate (for 
example, the rate serves as zero when the obstruction has fixed in the ground) of a precedence vehicle or an obstruction at the 
anticipation attainment stage when it is expected that a self-car will arrive at the current position of a precedence vehicle or an 
obstruction in the future is assumed. 

[0210] in this vehicle speed and distance control system 270 between vehicles, the car order acceleration in an every place point be 
determine as target order acceleration gx4 during the slowdown assumed such by use the technique as the operation technique of the 
order acceleration for calculate criteria stopping distance mentioned above in every between from this time to the above-mentioned 
anticipation attainment stage, and installation time interval (for example, 5ms) in_which of a self-car be the same. 
[021 1] That is, this target order acceleration gx4 is determined as order acceleration with required realizing in order to avoid the 
collision with a precedence vehicle or an obstruction. 

[0212] - the recommendation vehicle speed guidance system 272 — this is a system which controls an actuator, as the real vehicle 
speed of a car does not separate greatly from said recommendation vehicle speed, and it calculates order acceleration required for 
implementation of such a function as target order acceleration gx3. 

[0213] In this recommendation vehicle speed guy DANNSU system 272, when the current vehicle speed of a car is higher than the 
recommendation vehicle speed, the target order acceleration gx3 is determined as the set point by the side of a slowdown (for example, 
-2.0 m/s2), for example. On the other hand, when mostly in agreement with the recommendation vehicle speed, it is determined as 0 
m/s2. Moreover, when lower than the recommendation vehicle speed, it is determined as the set point by the side of acceleration (for 
example, 2.0 m/s2). 

[0214] - the automatic urgent brake system 274 - the system which controls an actuator so that a car stops when it judges whether this 
needs to stop a car immediately based on the signal from forward-looking radar equipment 1 90, front surveillance camera equipment 
192, and communication system 196 grade and there is the need — it is — order acceleration required for implementation of such a 
function - as the target order acceleration gx5 — calculating . 

[0215] In this automatic urgent brake system 274, when it judges with it being required to stop a car immediately for example, the 
target order acceleration gx5 is determined as the set point by the side of a slowdown (for example, -12.0 m/s2). On the other hand, 
when the need does not exist, the target order acceleration gx5 is determined as the zero or more set points (for example, 2.0 m/s2). 
[0216] As shown in drawing 4 , the target rudder angle operation part 222 is equipped with delta 1 operation part 280 and the operation 
auxiliary control section 282. 

(1) delta 1 operation part 280 -- this is a part which calculates the target rudder angle (desired value of a front-wheel rudder angle) delta 
1 based on said steering angle theta. The target rudder angle delta 1 can be calculated by calculating by carrying out division process 
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of the steering angle theta by the steering gear ratio as a fixed value, or carrying out division process by the steering gear ratio as an 
adjustable value which induces car quantity of states, such as the vehicle speed. 

[0217] In addition, although the steering gear which connect mechanically a left forward right ring and the steering wheel 44 of each 
other do not exist really in this operation gestalt if it adds, the steering gear which exist really are supposed and the relation (ratio) 
between the front-wheel rudder angle delta and the steering angle theta is described 

(2) the operation auxiliary control section 282 — this is a part for controlling two or more actuators, in order to mainly execute by 
proxy operation which an operator should perform, if it is original. 

[0218] As shown in drawing 14 , this operation auxiliary control section 282 is equipped with the rain keeping system 286. 
[0219] This rain keeping system 206 is a system which calculates the target rudder angle delta 2 with required realizing in order that a 
car may trace said recommendation transit locus on the basis of said target order acceleration gx4 covering the die length of said 
criteria stopping distance. 

[0220] Here, the rain keeping system 286 explains an example of a principle which calculates the target rudder angle delta 2. 

[0221] The target vehicle speed Vd in each stage when a car traces a recommendation transit locus sets operation spacing of that to tO, 

and the current vehicle speed is expressed with V0, then a degree type. 

[0222] While the count of an operation is expressed and a car runs covering the die length of said criteria stopping distance, the 
increment of Vd(n) =V(n-l)+gx4, tO, however the subscript "(n)" is carried out every [ 1 ]. 

[0223] Moreover, the locations X and Y in each stage t of a car are expressed with a degree type on rectangular-coordinate-system X- 
Y which sets a zero to X0 and Y0. 

The coordinate-value betaxar-body horizontal slip angle ya on a Y-axis parallel to the coordinate-value Y:car cross direction on 
integralcos(beta+ya) dtY(t) =Y0[ X(t) =X0+V and ]+V and integralsin(beta+ya) dt, however the X-axis parallel to Xxar longitudinal 
direction: The yaw angle of a car (it is acquirable if it integrates with a yaw rate about time amount) 

When the premise that car-body slip-angle beta is about 0 is applied here, the location X in each stage n of a car (n) and Y (n) are 
expressed with a degree type after all. 

[0224] X(n) =X(n-l)+ - V(n), cos(ya) and toY(n) =Y(n-l)+V (n), sin (ya), and to — these formulas express an example car location- 
rate-related [ above-mentioned ]. 

[0225] Moreover, the yaw angle ya in each stage n of a car (n) is expressed with a degree type. 
[0226] ya(n) =ya(n-l)+t0 and V(n) -delta (n) /L- (1+Kh-V2 (n)) 

However, delta: car rudder angle Kh, i.e., a front- wheel rudder angle,: Stability factor (known) 
L: The wheel base of a car (known) 

Therefore, the target rudder angle delta 2 in each stage n while a car runs covering the die length of criteria stopping distance is 
expressed with a degree type if the road surface slant angle sa presumed by road surface slant presumption equipment 1 80 is taken into 
consideration. 

[0227] delta(n) =(ya(n)-ya (n-1)) -(1+Kh-V2 (n)) -L/(t0andV (n))-L-Kh-sa - this formula is a formula expressing the two-flower 
model which describes the behavior of a car in the linear range regularly. The two-flower model is a model of the format which 
describes not dynamic behavior but the static behavior of a car. 

[0228] When having added and it was a large value as the steering angle delta required since the lane a car runs is saved on a 
recommendation transit locus is 90 degrees, made it in addition, more suitable for an operator to depend rather than having depended 
for a rain keeping on the rain keeping system 286. 

[0229] However, displeasure may be given to an operator in canceling the rain keeping control by the rain keeping system 286 
suddenly, when it becomes clear that the steering angle delta required for a rain keeping becomes quite large from usual in the 
immediately next flash during car transit. 

[0230] then, the event of it becoming clear that the stage for which the future transit locus of a car is predicted within to some extent 
long limits, and the big steering angle delta for a rain keeping is needed will come in the future, i.e., quite this side of a stage that the 
big steering angle delta is needed If it warns the operator of rain keeping control being canceled in the future, an operator will operate 
being ready for that and does not need to give an operator displeasure at the time of actual cancellation of rain keeping control. 
[023 1] Whenever [ target order acceleration-and-deceleration / of five / which were calculated as mentioned above ], gxl thru/or gx5 
are supplied to the selection section 224, as shown in drawing 8 . Although this selection section 224 chooses a suitable thing as target 
order acceleration gx6 as mentioned above among the target order acceleration gxl of these five thru/or gx5, that selection is 
performed according to the selection rule defined beforehand. 

[0232] The fundamental view at the time of setting up these selection rule is as follows. 

(1) The vehicle speed and the distance control switch 146 between vehicles are operated by the operator, by that cause, when an 
operator permits activation of the vehicle speed and the distance control between vehicles, it does not ask whether it is at the actuation 
actuation time, or it is at the brakes operation time in this case, but selection of target order acceleration is performed so that priority 
may be given to an operator's operation. 

(2) The recommendation vehicle speed guidance switch 150 is operated by the operator, and thereby, when an operator permits 
activation of recommendation vehicle speed guidance control, the criteria of selection differ in the time of actuation actuation and 
brakes operation in this case. 

[0233] a. If the actuation actuation Tokizane vehicle speed is below the recommendation vehicle speed, selection of target order 
acceleration will be performed so that priority may be given to an operator's operation, but when higher than the recommendation 
vehicle speed, selection of target order acceleration is performed so that the recommendation vehicle speed may be realized. 
[0234] b. It does not ask whether the brakes operation Tokizane vehicle speed is below the recommendation vehicle speed, but 
selection of target order acceleration is performed so that priority may be given to an operator's operation. 

(3) When it judges with it being required for the automatic urgent brake system 274 to stop a car immediately, even if it is at the 
actuation actuation time, selection of target order acceleration is performed in this case so that the emergency shut down of a car may 
be realized. Moreover, at the time of brakes operation, the one where an absolute value is larger is chosen as target order acceleration 
gx6 among the deceleration reflecting an operator's brakes operation, and the target order acceleration gx5 (in this case, deceleration in 
a narrow sense is meant) which the automatic urgent brake system 274 calculated. 

[0235] In the above, although selection rule were explained notionally, it explains concretely hereafter. 

(1) When the vehicle speed and the distance control switch 146 between vehicles are operated, and the recommendation vehicle speed 
guidance switch 150 is also operated, and a- brake operating physical force is larger than 0, it is gx6=min (gxl, gx2, gx3, gx4, gx5). 

b. When a brake operating physical force is 0 and an accelerator actuation stroke is larger than 0, it is gx6=min (max (gxl, gx2, gx4), 
gx3, gx5). 

c. When a brake operating-physical-force and accelerator actuation stroke is also 0, it is gx6=min (gx2, gx3, gx4, gx5). 
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(2) The vehicle speed and the distance control switch 146 between vehicles are [ although operated, ] gx6=min (gxl, gx2, gx4, gx5), 
when the recommendation vehicle speed guidance switch 150 is not operated, and a. brake operating physical force is larger than 0. 

b. When a brake operating physical force is 0 and an accelerator actuation stroke is larger than 0, it is gx6=min (max (gxl, gx2, gx4), 
gx5). 

c. When a brake operating-physical-force and accelerator actuation stroke is also 0, it is gx6=min (gx2, gx4, gx5). 

However, the minimum value max ( , ) of two or more numeric values in a min( , ):parenthesis: The maximum (3) vehicle speed and 
the distance control switch 146 between vehicles of two or more numeric values which can be set in a parenthesis are [ although not 
operated, ] gx6=min (gxl, gx3, gx5), when the recommendation vehicle speed guidance switch 150 is operated, and a. brake operating 
physical force is larger than 0. 

b. When a brake operating physical force is 0 and an accelerator actuation stroke is larger than 0, it is gx6=min (gxl, gx3, gx5). 

c. When a brake operating-physical-force and accelerator actuation stroke is also 0, it is gx6=min (gx3, gx5). 

(4) When neither the vehicle speed and the distance control switch 146 between vehicles nor the recommendation vehicle speed 
guidance switch 150 is operated, it is gx6=min (gxl, gx5). 

Two target rudder angles delta 1 and delta2 calculated as mentioned above are supplied to the selection section 226, as shown in 
drawing 8 . Although this selection section 226 chooses a suitable thing as a target rudder angle delta 3 as mentioned above between 
these two target rudder angles delta 1 and delta2, that selection is performed according to the selection rule defined beforehand 
[0236] The content of these selection rule is as follows. 

(1) The rain keeping 148 is operated by the operator, and when there is no declaration of intention that an operator wants to steer 
himself, the target rudder angle delta 2 calculated by the rain keeping system 286 is chosen as a target rudder angle delta 3 in this case. 

(2) Although the rain keeping 148 is not operated by the operator or it is operated, when there is declaration of intention that an 
operator wants to steer himself, the target rudder angle delta 1 which reflected steering by the operator directly is chosen as a target 
rudder angle delta 3 in this case. 

[0237] In addition, if it adds, in this selection section 226, the existence of declaration of intention that an operator wants to steer 
himself will be judged based on the information from said turning judging section 254. 

[0238] As mentioned above, although the function of the high order command section 210 was explained, the content of the module 
for the high order command sections in drawing 3 is notionally expressed with the flow chart to drawing 15 . 
[0239] Besides, it sets to the module for the command sections, and is step SI (it only expresses with "SI" hereafter.) first It sets to 
suppose that it is the same about other steps, and acquisition equipment 120 thru/or the signal from 124 are processed. This SI 
constitutes the three signal-processing sections 240 thru/or 244. 

[0240] Next, in S2, the above-mentioned target order acceleration gxl calculates. These S2 constitutes gxl operation part 260. Then, 
in S3, the above-mentioned target order acceleration gx2 calculates. These S3 constitutes gx2 operation part 262. Then, in S4, the 
above-mentioned target order acceleration gx3 thru/or gx5 calculate. This S4 constitutes the operation auxiliary control section 264. 
[0241] Then, in S5, it is chosen [ whenever / target order acceleration-and-deceleration / of these five ] as gx6 whenever [ target order 
acceleration-and-deceleration / of the above-mentioned / one / of gxl thru/or the gx(es)5 ]. These S5 constitutes the selection section 
224. 

[0242] Then, in S6, the above-mentioned target rudder angle delta 1 calculates. These S6 constitutes delta 1 operation part 280. Then, 
in S7, the above-mentioned target rudder angle delta 2 calculates. These S7 constitutes the operation auxiliary control section 282. 
[0243] Then, in S 8, it is chosen as a target rudder angle delta 3 of the above-mentioned [ one ] of these two target rudder angles delta 1 
and delta2. These S8 constitutes the selection section 226. 

[0244] Above, one activation of this module for the high order command sections is completed. 

[0245] The software configuration of the low order command section 212 shown in drawing 4 is classified paying attention to a 
function, and is shown to drawing 16 by the block diagram. 

[0246] The low order command section 212 is constituted so that the following part may be included. 

(1) the car quantity of state presumption section 300 — this is a part which presumes the quantity of state of a car according to a known 
principle based on the signal from operation information acquisition equipment 120, car information acquisition equipment 122, and 
environmental-information acquisition equipment 124. 

[0247] In this car quantity of state presumption section 300, car quantity of states, such as the road surface mu of the route the vehicle 
speed V and a car are running, car-body slip-angle beta, front-wheel slip-angle alphaf, and rear wheel slip-angle alphar, are presumed 
whenever [ wheel speed / of each wheel 10 ] based on the lateral acceleration of a car body, a yaw rate, etc. The high order command 
section 210 can refer a required thing at any time among the presumed car quantity of states. 

[0248] In this car quantity of state presumption section 300, although whenever [ wheel speed ] is max among four wheels 10 as the 
vehicle speed V is known well, whenever [ wheel speed ] is presumed based on the data that possibility of being in agreement with the 
true vehicle speed is high, for example. 

[0249] Moreover, in this car quantity of state presumption equipment 300, it is presumed based on the after [ real forward ] 
acceleration and real lateral acceleration of a car when the yaw rate whose road surface mu is the deflection from the target yaw rate of 
a real yaw rate exceeds the set point for example. 

[0250] Generally, when the cornering property of a tire shifts to a nonlinear field from a linearity field, it sets, and it is thought that 
coefficient of friction between a tire and a road surface reached peak value, it is possible and the peak value is reflecting the road 
surface mu. 

[0251] On the other hand, if a target yaw rate is calculated on the basis of a two linearity model, that the above-mentioned yaw rate 

deflection exceeds the set point means after all that the cornering property of a tire shifts to a nonlinear field from a linearity field. 

[0252] Based on such knowledge, a road surface mu is presumed in this operation gestalt based on the after [ real forward ] 

acceleration and real lateral acceleration of a car when the above-mentioned yaw rate deflection exceeds the set point 

[0253] Specifically, a road surface mu is calculated as a square root of the sum of square of the after [ real forward ] acceleration of a 

car when the above-mentioned yaw rate deflection exceeds the set point, and square of real lateral acceleration. 

[0254] Moreover, in this car quantity of state presumption section 300, car-body slip-angle beta is presumed based on lateral 

acceleration, the vehicle speed, a yaw rate, etc. by using the car model showing the flat-surface motion including sideslipping motion 

and yaw motion of a car, for example as indicated by the patent No. 2962025 official report. This car model is an example of the car 

model which describes the dynamic behavior of a car. 

(2) the target car quantity of state operation part 302 - this is a part which calculates the target yaw rate yrd of a car, and target car- 
body slip-angle betad as a target car quantity of state based on operation information, the real quantity of state of a car, etc., 
respectively. 
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[0255] Therefore, the target car quantity of state operation part 302 is equipped with the target yaw rate operation part 3 10 and the 
target car-body slip-angle operation part 312 as shown in drawing 17 . 

[0256] In the target yaw rate operation part 3 10, the target yaw rate yrd calculates using a degree type based on the presumed vehicle 
speed V and the target rudder angle delta 3. 
3/(l+Kh-V2) (-L) of yrd=V-delta 

On the other hand, in the target car-body slip-angle operation part 3 12, target car-body slip-angle betad calculates using a degree type 
based on the presumed vehicle speed V and the target rudder angle delta 3. 
betad= (1- (m-Lf-V2) (/(2 and L-Lr-Kr))) and 3/(l+Kh-V2) (-L) of Lr-delta 
However, m: Car weight (known) 

Lf: Distance to front-wheel axle empty vehicle both the centers-of-gravity point (known) 
Lr: Distance to rear wheel axle empty vehicle both the centers-of-gravity point (known) 
Kr: Cornering stiffness of a rear wheel (known) 

(3) the controlled-variable operation part 304 — this is a part which calculates the controlled variable which should control a required 
thing two or more actuators 70 thru/or among 82 in order to realize the target car quantity of state calculated by the target car quantity 
of state operation part 302 so that the stability of the behavior of a car may not fall. 

[0257] This controlled-variable operation part 304 calculates the target yaw moment Md about a car body, the final target order 
acceleration gxd, and the target lateral acceleration gyd as a controlled variable based on a real quantity of state, the amount of goal 
states, etc. of a car, respectively. 

[0258] Therefore, the controlled-variable operation part 304 is equipped with the target yaw moment operation part 320, the target 

order acceleration operation part 324, and the target lateral acceleration operation part 326 as shown in drawing 18 . 

[0259] - the target yaw moment operation part 320 — in this target yaw moment operation part 320, the target yaw moment Md (it is 

not an absolute value but a relative value) additionally generated by the car body calculates using a degree type based on real car-body 

slip-angle beta and target car-body slip-angle betad, the real yaw rate yr, and the target yaw rate yrd. 

Md=aand(beta-betad) +b- (yr-yrd) 

However, a : They are a fixed value or the vehicle speed V, and the adjustable value that changes according to a road surface mu. In 
this target order acceleration operation part 324 the adjustable value from which a sign changes according to a forward b:fixed value or 
the vehicle speed V, and a road surface mu — it is — a sign — negative and the target order acceleration operation part 324 — When the 
behavior of a car has the unstable target order acceleration gx6 supplied from the high order command section 210, the acceleration 
inclination of a car decreases (whether acceleration decreases). It changes from acceleration to a slowdown, or deceleration increases, 
and is amended, and the final target order acceleration gxd calculates by the amendment 

[0260] In this target order acceleration operation part 324, the amount gPlus of amendments for amending the target order acceleration 
gx6 is determined. Let the amount gPlus of amendments be the value which amends it by being added to the target order acceleration 
gx6 in this operation gestalt. It takes a forward value to increase the target order acceleration gx6 so that it may take a negative value 
and may make reverse accelerate a car, when the target order acceleration gx6 wants to decrease so that the amount gPlus of 
amendments may decelerate a car. 

[0261] In this operation gestalt, concretely, as shown in drawing 19 , according to the absolute value of yaw rate deflection deltayr 
which is the deflection from the target yaw rate yrd of the real yaw rate yr, the estimate gPlusO of the amount gPlus of amendments is 
determined. This estimate gPlusO can give a definition as a negative value which an absolute value increases as the absolute value of 
for example, yaw rate deflection deltayr (degree/second) increases. 

[0262] In this target order acceleration operation part 324, the gain VGain by which it multiplies in order to amend the estimate gPlusO 
determined by making it such is determined. This gain VGain can give a definition as a value which increases to 1 which is maximum 
as for example, the vehicle speed V increases. 

[0263] In this target order acceleration operation part 324, when the gain VGain determined as the estimate gPlusO determined as 
mentioned above as mentioned above multiplies, the final amount gPlus of amendments calculates. 

[0264] In this target order acceleration operation part 324, although the final target order acceleration gxd calculates by adding that 
calculated amount gPlus of amendments to the target order acceleration gx6, as shown in drawing 20 , it restricts at the time of car 
acceleration, and decreases by the adjustable percentage reduction gk (%) in this operation gestalt. Furthermore, in this operation 
gestalt, it is restricted so that acceleration before and after the target order acceleration gxd is equivalent to a road surface mu, as 
shown in this drawing may not be exceeded. This limit is equivalent to the traction control which controls that the spin inclination of a 
driving wheel increases at the time of car actuation. 

[0265] The above-mentioned percentage reduction gk is calculated in this operation gestalt based on the target yaw moment Md and 
yaw rate deflection deltayr. Specifically, let yaw rate deflection deltayr be the percentage reduction gk with the final larger one among 
the provisional percentage reduction gk determined from a viewpoint of the target yaw moment Md without taking into consideration, 
and the provisional percentage reduction gk determined from a viewpoint of yaw rate deflection deltayr without taking the target yaw 
moment Md into consideration. 

[0266] By the way, the target order acceleration gx6 is decreased, the target order acceleration gxd is obtained, and when necessary 
[ to return the target order acceleration gxd to the target order acceleration gx6 ] after decelerating a car so that it may be realized, in 
having returned the target order acceleration gxd promptly, a steep change may arise in the behavior of a car. 

[0267] Then, in this operation gestalt, the return inclination of the target order acceleration gxd is restricted. That is, when percentage 
reduction gk tends to be updated by zero after it is set as the value which is not 0, as gently updated in 0 over a certain time amount 
(for example, 1 second), it is changed. 

[0268] As this operation gestalt is shown in drawing 21 R> 1, percentage reduction gk is determined that it will increase according to 
the target yaw moment Md, then, specifically, the gain Gain corresponding to a road surface mu and the vehicle speed V is 
determined. The percentage reduction gk by which a decision of the determined gain Gain was made [ above-mentioned ] is 
multiplied, and, thereby, the provisional percentage reduction gk corresponding to the target yaw moment Md calculates. 
[0269] Furthermore, in this operation gestalt, as shown in drawing 21 , percentage reduction gk is determined that it will increase 
according to yaw rate deflection deltayr, and, thereby, the provisional percentage reduction gk corresponding to yaw rate deflection 
deltayr calculates. 

[0270] Then, in this operation gestalt, as shown in drawing 21 , the larger one is chosen between two provisional percentage reduction 
gk calculated above. Then, to the percentage reduction gk, the above-mentioned return inclination limit will be performed and the final 
percentage reduction gk will calculate by that cause. 

[0271] - the target lateral acceleration operation part 326 — this target lateral acceleration operation part 326 calculates the target 
lateral acceleration gyd based on the target yaw rate yrd and the vehicle speed V. 
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[0272] This target lateral acceleration operation part 326 calculates the target lateral acceleration gyd for example, using a degree type. 

[0273] Although the function of the low order command section 212 was explained more than grd=yrd-V, the content of the module 
for the low order command sections in drawing 3 is notionally expressed with the flow chart to drawing 22 . 

[0274] In this module for the low order command sections, the above-mentioned car quantity of state is first presumed in S3 1. These 
S3 1 constitutes the car quantity of state presumption section 300. 

[0275] Next, in S32, the above-mentioned target yaw rate yrd calculates. These S32 constitutes the target yaw rate operation part 3 10. 
Then, in S3 3, the above-mentioned target car-body slip-angle betad calculates. These S3 3 constitutes the target car-body slip-angle 
operation part 312. 

[0276] Then, in S34, the above-mentioned target yaw moment Md calculates. These S34 constitutes the target yaw moment operation 
part 320. Then, in S3 5, the above-mentioned target order acceleration gxd calculates. These S3 5 constitutes the target order 
acceleration operation part 324. Then, in S36, the above-mentioned target lateral acceleration gyd calculates. These S3 6 constitutes the 
target lateral acceleration operation part 326. 

[0277] Above, one activation of this module for the low order command sections is completed. 

[0278] The software configuration of the activation section 214 shown in drawing 4 is hierarchized by drawing 23 paying attention to 
a function, and is shown to it by the block diagram. 

[0279] The activation section 21 4 is constituted so that the following part may be included. 

A. the high order distribution section 340 — this high order distribution section 340 is a part which distributes the controlled variable 
which should control all the actuators 70 thru/or 82 integrative about all the actuators 70 thru/or 82, in order to realize the target car 
quantity of states Md, gxd, and gyd which were prepared about two or more actuators 70 thru/or 82 of the whole, and were supplied 
from the low order command section 212. 

[0280] All the actuators 70 thru/or the controlled variable (henceforth a "whole controlled variable") by 82 are distributed [ in / 
besides / the distribution section 340 ] to three. These three are as follows. 

(1) the amount of order force related distributions — this is an amount distributed to the combination of the power train and brake 56 
containing the element 14 which controls each wheel 10 order force for a whole controlled variable, i.e., an engine, and transmission 
24. 

(2) the amount of vertical force related distributions - this is the element which controls the vertical force of each wheel 10 for a 
whole controlled variable, i.e., the amount which distributes to a suspension 62. 

(3) the amount of lateral-force related distributions — this is an amount distributed to the element which controls the lateral force of 
each wheel 10 for a whole controlled variable, i.e., the steering system containing the front steering system 50 and the rear steering 
system 52. 

B. the low order distribution section 342 - this low order distribution section 342 is a part which distributes the controlled variable 
which was prepared about two or more actuators 70 thru/or the part of 82, and was supplied from the high order distribution section 
340 to some of those actuators. 

[0281] This low order distribution section 342 is formed in relation to the combination of a power train and a brake 56 in this 
operation gestalt. This low order distribution section 342 determines the amount of power-train related distributions which distributes 
the amount of force related distributions before and after supplying from the high order distribution section 340 to a power train, and 
the amount of brake related distributions distributed to a brake 56. 

C. a control section 344 — this control section 344 is a part which controls two or more actuators 70 thru/or 82 so that the controlled 
variable supplied from the high order distribution section 340 or the low order distribution section 342 is realized. 

[0282] The high order distribution section 340, the low order distribution section 342, and the control section 344 which were 
explained above realize the function of the proper given to each by making a computer 90 perform bottom two or more mutually- 
independent modules on a software configuration, respectively. Therefore, as shown in drawing 3 , the module for the high order 
distribution sections, the module for the low order distribution sections, and the module for control sections of each other are 
independently memorized by ROM94. 

[0283] In the above, although the software configuration of the high order distribution section 340, the low order distribution section 
342, and a control section 344 was explained roughly, it explains concretely hereafter. 

(1) As besides [ high order distribution section 340 ] shown in drawing 24 , the distribution section 340 is constituted so that the target 
tire order force operation part 370, the amount operation part 372 of target steering control, and the target suspension controlled- 
variable operation part 374 may be included. 

[0284] In the target tire order force operation part 370, the target individual order force fx calculates as target tire order force (the 
amount of said order force related distributions). 

[0285] The content of activation of the target tire order force operation part 370 is notionally expressed with the flow chart to drawing 
25. 

[0286] First, in S51, the whole target order force Fx which should be realized in the four whole wheel 10 calculates. This operation is 
performed for example, using a degree type. 
[0287] Fx=gxd-m, however "m" express car mass. 

[0288] Next, in S52, in order to distribute the calculated whole target order force Fx to each wheel 10, the provisional target individual 
order force which should be realized every wheel 10 calculates: 

[0289] This operation can be carried out so that the whole target order force Fx may be distributed to each wheel 10 in proportion to 
the magnitude of the basis of the premise of making into homogeneity the rate to which each wheel 10 pays the whole target order 
force Fx among these four wheels 10, and the friction circle of each wheel 10. 

[0290] If the magnitude of each friction circle of a left front wheel, a right front wheel, a left rear wheel, and a right rear wheel 
expresses each vertical force of a left front wheel, a right front wheel, a left rear wheel, and a right rear wheel with fzfl, fzfr, fzrl, and 
fziT, it can be expressed with mufl-fzfl, mufr-fzfr, murl-fzrl, and murr-fzrr. 

[0291] In this case, the each provisional target individual order force fxflO, fxfrO, fxrlO, and fxrrO of a left front wheel, a right front 

wheel, a left rear wheel, and a right rear wheel is searched for by the degree type. 

[0292] 

fxflO=Fx-(mufl-fzfl)/(m-B) 
fxfr0=Fx-(mufr-fefr)/(m-B) 
fxrlO=Fx-(murl-fcl)/(m-B) 
fxrrO=Fx-(murr-far)/(m-B) 

However, mass g of mxar: The vertical force fzfl, fzfr, and fzrl and fzrr of a term required to calculate the provisional target individual 
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order force fxflO, fxfrO, fxrlO, and fxrrO in which it explained more than gravitational acceleration B: micro fl-fzfl+mu fr-fefrfmu rl- 
fzrl+mu rr-fzrr, i.e., a left front wheel, a right front wheel, a left rear wheel, and a right rear wheel can be calculated for example, using 
a degree type. 

[0293] fzfl=fzfO+m- (-gx-H/L/2-gy-H-froll/T) 
fzfr=fzfO+m- (-gx-H/IV2+gy-H-froll/T) 
fzrl=fzKH-m- (gx-rLTV2-gy-H-(l -froll)yT) 
fzrr=fzrO+m- (gx-H/IV2+gy-H-( 1 -froll)/T) 

However, mrcar mass H (known): The center-of-gravity high (known) 
L: The wheel base of a car (=Lf+Lr) 

froll: The front roll stiffness criterion which takes the value not more than more than 01 (acquired from the below-mentioned target 
suspension controlled-variable operation part 374) 
T: The tread of a car (known) 

fzfO: Static allocation for each front wheel of vehicle load (=m-Lr/L/2) 
fzrO: Static allocation to each rear wheel of vehicle load (=m-Lf/L/2) 

Lf: Distance Lr to front-wheel axle empty vehicle both the centers-of-gravity point : to distance **** to rear wheel axle empty vehicle 
both the centers-of-gravity point The lateral force fyfl, fyfr, and fyrl and fyrr of a left front wheel, a right front wheel, a left rear wheel, 
and a right rear wheel For example, it is possible to calculate using a degree type based on lateral acceleration gy, the yaw angle 
acceleration dyr (for it to be acquirable by differentiating a yaw rate about time amount), the vertical force fzfl, fzfr, and fzrl of each 
wheel 10, ferr, etc. 

[0294] £yfl=(m-gy-Lr+I-dyr) andfefl/(L- (fzfl+fzfr)) 
fyfr=(m-gy-Lr+I-dyr) andfzfr/(L- (fzfl+fzfr)) 
fVrl=(m-gy-Lf-I-dyr) andfzrl/(L- (fzrl+fzrr)) 
fyrr=(m-gy-Lf-I-dyr) andfzrr/(L- (fzrl+fzrr)) 

However, "I" expresses the yaw moment of inertia (known) of a car. 

[0295] Then, in S53 of drawing 25 , when the provisional target individual order force fxO calculated as mentioned above is realized in 
a car, the yaw moment it is expected to be to be additionally generated on the car calculates as yaw moment variation. 
[0296] Although the technique of calculating the yaw moment variation is explained hereafter, it explains taking the case of the case 
where the provisional target individual order force fxO which should be realized in a car is damping force, and since it is the same 
about the case where it is driving force, explanation is omitted. 

[0297] The yaw moment variation Mfl, Mfr, Mrl, and Mrr accompanying having given damping force to the left front wheel, the right 
front wheel, the left rear wheel, and the right rear wheel is divided into the condition that resultant force with the damping force of 
each wheel 10 and lateral force does not reach the friction circle from which a radius changes according to the vertical force of that, 
and the condition of having reached, and is calculated. 

[0298] The operation technique is typically explained taking the case of the condition that said resultant force reached the friction 
circle. 

[0299] The yaw moment variation Mfl, Mfr, Mrl, and Mrr made into the damping force of each wheel 10 is equal to the sum of the 
yaw moment variation Mxfl, Mxfr, and Mxrl by the direct moment by the damping force, Mxrr, the yaw moment variation Myfl, 
Myfr, and Myrl accompanying lateral-force reduction of each wheel 10 and Myrr, and the yaw moment variation Mzfl, Mzfr, and Mzrl 
accompanying lateral-force change of each wheel 10 in accordance with change of a friction circle radius and Mzrr. 
[0300] The yaw moment variation Mzfl, Mzfr, and Mzrl and Mzrr are the values in which the radius of the friction circle of each 
wheel 10 changed to it, and the lateral force of each wheel 10 also reflected the phenomenon in which changed and yaw moment 
variation changed with the change, by the change when load migration took place in the car here. 

[0301] Specifically, the yaw moment variation Mxfl, Mxfr, and Mxrl and Mxrr are calculated for example, by the degree type. 
[0302] The direct yaw moment by damping force calculates the yaw moment variation Myfl, Myfr, and Myrl by Mxfl=T-fxfl / lateral 
force decreasing 2 Mxfr with 2Mxrr=-T-fxrr [ =-T-fxfr/2 Mxrl=T-fxrl/]/2 and damping force, and Myrr for example, by the degree 
type. 

[0303] Myfl=-Lf- (micro-Afl - root (mu2 and Afl2-fxfl2)) 
Myfr=-Lf- (micro- Afr - root (mu2 and Afr2-ficfr2)) 
Myrl=Lr- (micro- Arl - root (mu2 and Arl2-fxrl2)) 
Myrr=Lr- (micro- Arr - root (mu2 and Arr2-fxrr2)) 
However, Afl:fzfl+H-fxfl/(2andL) 
Afr:fzfrfH-fxfr/(2andL) 
Arl:fzrl+H-fxrl/(2andL) 
Arr:fzrr+H-fxrr/(2andL) 

Moreover, order load migration takes place with damping force, and the yaw moment variation Mzfl, Mzfr, and Mzrl by the radius of 

a friction circle changing and Mzrr are calculated for example, by the degree type. 

[0304] 

Mzfl=Lf-mu-H-fxfl/(2andL) 
Mzfr=Lf-mu-H-fxfr/(2andL) 
Mzrl=Lr-mu-H-fxrl/(2andL) 
Mzrr=Lr-mu-H-fxrr/(2andL) 

And the yaw moment variation Mfl, Mfr, Mrl, and Mrr as total value is expressed with a degree type. 

[0305] In Mfl=Mxfi+Myfl+MzflMfr=Mxfr+Myfr+MzfrMrl^ then S54 of drawing 25 , the 

policy objective individual order force fx calculates every wheel 10 based on the calculated yaw moment variation and size relation 
with said target yaw moment Md by amending the provisional target individual order force fxO if needed. 

[0306] In this operation gestalt, when the absolute value of the target yaw moment Md does not exceed the set point (for example, 
300Nm) The target yaw moment Md fundamentally Angle-of-rotation control of each wheel 10 When it realizes by (for example, 
vehicle rotation rudder parameters, such as a toe angle and a camber angle, are controlled) and is over the set point A part not to 
exceed is angle-of-rotation-controlled [ of each wheel 10 ], and a part to have exceeded is realized by each wheel 10 order force 
control (the damping force by the brake 56, the damping force by engine brake, and the driving force by the power train are 
controlled), respectively. 

[0307] Therefore, in S54, amendment of the provisional target individual order force fxO will be performed to accuracy based on the 
size relation between said calculated yaw moment variation and the part which should be realized by each wheel 10 order force control 
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among said target yaw moments Md. However, the part of explanation which should be generated by the laterality of each wheel 10 
order force among the target yaw moments Md is only called target yaw moment Md for convenience within limits considered not to 
produce a doubt However, the target yaw moment Md is defined as the sense which promotes turning of a car serving as forward. 
[0308] In S54, when the calculated yaw moment variation is specifically in agreement with the target yaw moment Md, the provisional 
target individual order force fxO of each wheel 10 is made into the policy objective individual order force fx as it is. 
[0309] On the other hand, when the calculated yaw moment variation is insufficient at the target yaw moment Md, while carrying out 
the increment in deltafx of the damping force about the turning inner ring of spiral wound gasket of the left right rear rings, the target 
yaw moment Md tends to be attained by carrying out deltafx reduction of the damping force about the turning outer ring of spiral 
wound gasket of the left forward right rings. And deltafx for it calculates. 

[03 10] In this case, the policy objective individual order force fx calculates by making the provisional target individual order force fxO 
(driving force being expressed with forward and damping force being expressed with negative) carry out deltafx reduction about the 
turning inner ring of spiral wound gasket of the left right rear rings, and making it carry out the increment in deltafx about the turning 
outer ring of spiral wound gasket of the left forward right rings. About wheels other than these, the provisional target individual order 
force fxO is made into the policy objective individual order force fx as it is. 

[03 1 1] Moreover, when the calculated yaw moment variation exceeds the target yaw moment Md, while carrying out the increment in 
deltafx of the damping force about the turning outer ring of spiral wound gasket of the left forward right rings, the target yaw moment 
Md tends to be attained by carrying out deltafx reduction of the damping force about the turning inner ring of spiral wound gasket of 
the left right rear rings. And deltafx for it calculates. 

[0312] In this case, the policy objective individual order force fx calculates by making the provisional target individual order force fxO 
carry out deltafx reduction about the turning outer ring of spiral wound gasket of the left forward right rings, and making it carry out 
the increment in deltafx about the turning inner ring of spiral wound gasket of the left right rear rings. About wheels other than these, 
the provisional target individual order force fxO is made into the policy objective individual order force fx as it is. 
[0313] It becomes possible to attain the target yaw moment Md, maintaining the total value of the target individual order force, i.e., the 
whole target order force, according to this operation gestalt so that clearly from the above explanation. 

[0314] In the amount operation part 372 of target steering control shown in drawing 24 , target front-wheel slip-angle alphafd and 
target rear wheel slip-angle alphard calculate as an amount of target steering control (said amount of lateral-force related distributions). 

[0315] Target front-wheel slip-angle alphafd and target rear wheel slip-angle alphard also means the relative value which means the 
variation from the current slip angle of a front wheel or a rear wheel here. 

[0316] In this amount operation part 372 of target steering control, target front-wheel slip-angle alphafd and target rear wheel slip- 
angle alphard calculate based on the difference of the real yaw rate yr and the target yaw rate yrd so that the yaw moment generated by 
that steering control on a car may not exceed said set point of the target yaw moment Md. 
[0317] In this operation gestalt, target front-wheel slip-angle alphafd calculates using a degree type. 
[03 1 8] alphafd=kf- (yr-yrd) 
However, "kf 1 is a forward constant. 

[03 19] Moreover, in this operation gestalt, target rear wheel slip-angle alphard calculates using a degree type. 
[0320] alphard=kr- (yr-yrd) 
However, "kr" is a negative constant. 

[0321] In the target suspension controlled-variable operation part 374 shown in drawing 24 , a target spring constant, a target absorber 
damping coefficient, and target roll rigidity calculate about each of each front wheel and each rear wheel as a target suspension 
controlled variable (said amount of vertical force related distributions). 

[0322] The target spring constant of each front wheel is calculated for example, using a degree type. 

[0323] KfbO+Kfbl, root(gxd2+gyd2)-Kfb2 and DF however KfbO and Kfbl, the Kfb2:constant DF: Drift parameter (parameter which 
has a negative value in being a forward value and spin when the class of the abnormality is drift out while an absolute value increases 
so that strength with unusual yaw motion of a car is strong) 

This drift State parameter DF can be calculated as a product of the deflection from the target yaw rate yrd of the real yaw rate yr, and 
the sign of the real yaw rate yr. 

[0324] The target absorber damping coefficient of each front wheel is calculated for example, using a degree type. 

[0325] KfcO+Kfcl, root(gxd2+gyd2)-Kfc2 and DF, however KfcO, Kfcl, Kfc2: Calculate the target roll stiffness criterion froll of 

constant each front wheel for example, using a degree type. 

[0326] KfrO+Kfrl, root(gxd2+gyd2)-Kfr2 and DF, however KfrO, Kfrl, Kfr2: As mentioned above, the target roll stiffness criterion 
froll by which constant operation was carried out is supplied to the target tire order force operation part 370, and is used for calculating 
the vertical force fz of each wheel 10. 

[0327] The target spring constant of each rear wheel is calculated for example, using a degree type. 

[0328] KrbO+Krbl, root(gxd2+gyd2)-Krb2 and DF, however KrbO, Krbl, Krb2: Calculate the target absorber damping coefficient of 
constant each rear wheel for example, using a degree type. 

[0329] KrcO+Krcl, root(gxd2+gyd2)-Krc2 and DF, however KrcO, Krcl, Krc2: Calculate the target roll stiffness criterion rroll of 
constant each rear wheel for example, using a degree type. 

[0330] KrrO+Krrl, root(gxd2+gyd2)-Krr2 and DF, however KrrO, Krrl, Krr2: Although the function of the high order distribution 
section 340 was explained more than the constant, the content of the module for the high order distribution sections in drawing 3 is 
notionally expressed with the flow chart to drawing 26 . 

[033 1 ] In S71, die above-mentioned target tire order force calculates [ in / besides / the module for the distribution sections ] first. 
These S7 1 constitutes the target tire order force operation part 370. 

[0332] Next, in S72, the above-mentioned amount of target steering control calculates. These S72 constitutes the amount operation 
part 372 of target steering control. Then, in S73, the above-mentioned target suspension controlled variable calculates. These S73 
constitutes the target suspension controlled-variable operation part 374. 

[0333] Above, one activation of this module for the high order distribution sections is completed. 

(2) the low order distribution section 342 — this low order distribution section 342 is a part which distributes the controlled variable 
corresponding to it to an engine 14, transmission 24, and a brake 56, as the policy objective individual order force fx of each wheel 10 
determined in the high order distribution section 340 is realized. 

[0334] This low order distribution section 342 is equipped with the target transmission output-torque operation part 380, the target 
braking torque operation part 382, and the road surface mu presumption section 384 as shown in drawing 24 . 

[0335] a. Let the rolling ring and the left right rear ring be driving wheels for the left forward right ring in the 380 target transmission 
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output-torque operation part operation gestalt Therefore, when the last individual order force (only henceforth the "target order force") 
fx is car acceleration force, the target transmission output torque which it should be ordered to the low-ranking power-train control 
section 400 only about a left right rear ring is determined. 

[0336] And a target transmission output torque is detennined in consideration of that the output torque of transmission 24 is uniformly 
distributed to a left right rear ring by the differential 28, and a limitation being located in the controllable range in the output torque of 
transmission 24. 

[0337] Specifically, the provisional target transmission output torque ttdO which does not take into consideration the controllable range 

of an output torque calculates by the degree type first 

[0338] 

ttd0=max (fxrl, fxrr) and 2.r/gamma, however max (it fxrl(s)) the inside of the target order force fieri of a fxrnleft rear wheel, and the 
target order force fxrr of a right rear wheel - tire radius gamma: of direction reach large wheel 10 - the gear ratio of a differential 28 
- next The final target transmission output torque ttd in consideration of the controllable range of an output torque In exceeding the 
upper limit LMTup of the controllable range and being less than the upper limit and a lower limit LMTlo, when it is within the lower 
limit and controllable limits, being in agreement with the provisional target transmission output torque ttdO is determined. 
[0339] In addition, if it adds, the upper limit LMTup and lower limit LMTlo of the controllable range of an output torque will be 
supplied from the below-mentioned power-train control section 400 (refer to drawing 24 ). 

[0340] b. the target braking torque operation part 382 - in this target braking torque operation part 382, about a left forward right ring, 
when the target order force fxfl and fxfr is car slowdown force, it is ordered as it is to the low-ranking brake control section 402 (refer 
to drawing 24 ) in that target order force. 

[0341] Specifically, each target braking torque btfl and btfr of a left front wheel and a right front wheel calculates by the degree type. 
[0342] tbfl=fxfl-rtbfr==fxfr-r, however r: About the tire radius, on the other hand left right rear ring of each wheel 10, the target braking 
torque which it should be ordered to the low-ranking brake control section 402 is determined in consideration of the output torque tt of 
transmission 24 coexisting. 

[0343] Specifically, each target braking torque btrl and btrr of a left rear wheel and a right rear wheel calculates by the degree type. 
[0344] 

Tbrl=fxfl-r+tte/gamma / 2 tbrr=fxrr-r+tte/gamma / 2, however "tte" express the estimate of the output torque of transmission 24. 
[0345] In addition, if it adds, the presumed output torque tte will also be supplied from the power-train control section 400. 
[0346] c. the road surface mu presumption section 384 - this road surface mu presumption section 384 is a part which presumes a 
road surface mu with high degree of accuracy based on the information supplied from the power-train control section 400 located in 
low order, and the below-mentioned brake control section 402 (refer to drawing 24 ) from the low order distribution section 382. 
[0347] In this road surface mu presumption section 384, the existence of a slip of each wheel 10 is first judged serially based on the 
absolute value of the wheel slip velocity which is the difference of whenever [ vehicle speed V and wheel speed / of each wheel 10 ]. 
At the time of this judgment, although wheel slip velocity was under the set point (for example, 3 km/h) every wheel 10 at the time of 
the last judgment, if it is judged whether it is beyond the set point and it is so, specifically, it will be judged with it being this time at 
the initiation time of a wheel slip. 

[0348] When judged with it being this time at the initiation time of a wheel slip, a road surface mu is presumed each [ which was 
further judged as the slip having begun ] wheel 10 of every by carrying out division process of the presumed wheel force by the lower 
force putatively. The presumed wheel force is resultant force with the force before and after presumption, and presumed lateral force. 
It calculates using the formula of the above-mentioned [ the lower force ] putatively with presumed lateral force. 
[0349] The force before and after presumption is calculated based on the presumed output torque tte of transmission 24 supplied to the 
low order distribution section 342 from the power-train control section 400, each presumed braking torque btfle, btfre, and btrle of the 
left front wheel supplied to the low order distribution section 342 from the brake control section 402, a right front wheel, a left rear 
wheel, and a right rear wheel, and btrre. 

[0350] Specifically, the order [ each presumption ] force fxfle, fxfre, and fxrle and fxrre of a left front wheel, a right front wheel, a left 
rear wheel, and a right rear wheel are calculated using a degree type. 

[035 1] The presumed wheel force calculates as a square root of die sum of square of the force before and after presumption, and 
square of presumed lateral force each [ fxfle=brfle/i^fre^btfre/rfxrle^btri 2 fxrre=btrre/r+tte/gamma / 2, and ] wheel 

10 of every. 

[0352] Since precision is high, the road surface mu presumed as mentioned above can support correction of the operation model (for 
example, a car model, a wheel-steering system model, a wheel-suspension system model), i.e., operation logic, which a high order 
element uses by supplying the element 340 located in a high order, for example, the high order distribution section, and using the road 
surface mu of that high degree of accuracy from this low order distribution section 342. 

[0353] As mentioned above, although the function of the low order distribution section 342 was explained, the content of the module 
for the low order distribution sections in drawing 3 is notionally expressed with the flow chart to drawing 27 . 

[0354] In this module for the low order distribution sections, the above-mentioned target transmission output torque calculates in SI 01 
first. These S 1 01 constitutes the target transmission output-torque operation part 380. 

[0355] Next, the above-mentioned target braking torque calculates in SI 02. These SI 02 constitutes the target braking torque operation 
part 382. 

[0356] Then, in SI 03, a road surface mu is presumed every wheel 10 as mentioned above. These SI 03 constitutes the road surface mu 
presumption section 384. 

[0357] Above, one activation of this module for the low order distribution sections is completed. 

(3) As shown in drawing 23 , control-section 344 control section 344 is constituted so that the following part may be included. 
[0358] a. the power-train control section 400 — this power-train control section 400 is a part which controls the actuator 70 for 
engines, and the actuator 72 for transmission based on the amount of power-train related distributions supplied from the low order 
distribution section 342, respectively. 

[0359] The function of this power-train control section 400 is expressed with the flow chart to drawing 28 as a power-train control 
module (refer to drawing 3 ). 

[0360] In this power-train control module, a target transmission gear stage is first determined in S 1 3 1 . 

[0361] When higher than the set point (for example, 0.6), specifically based on the vehicle speed V and an accelerator actuation stroke, 
a target gear stage [ in / in a road surface mu / transmission 24 ] is determined according to a general gear change regulation. On the 
other hand, when a road surface mu is below the set point, a gear stage higher one step than the target gear stage determined according 
to the general gear change regulation is determined as a target gear stage. 

[0362] In these S131, further, in order to realize that determined target gear stage, when a down shift is required, in transmission 28, it 
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is judged whether that down shift is avoidable with a downward revision (for example, less than 10% of lowering) in the tolerance of a 
target transmission output torque. It is for avoiding a frequent down shift and raising the amenity of a car. 

[0363] Thus, the authority that it is in tolerance and the command value from the low order distribution section 342 of a high order can 
be corrected from it is granted to this power-train control section 400. 

[0364] Next, a target engine torque calculates in SI 32. Division process of the above-mentioned target transmission output torque is 
carried out by the gear ratio of transmission 28, and, specifically, it calculates further by carrying out division process of the value 
which carried out division process by the presumed torque ratio of a torque converter 22. 

[0365] A presumed torque ratio is presumed based on the velocity ratio which is the value which carried out division process of the 
engine speed of the main shaft of a torque converter 22 at the engine speed of an engine 14. An example of the relation between these 
velocity ratios and a presumed torque ratio is expressed with the tabular format to drawing 29 . 

[0366] Then, in SI 33, each command value for realizing the target transmission gear stage and target engine torque which were 
calculated is outputted to the actuator 72 for transmission, and the actuator 70 for engines, respectively. 
[0367] Above, one activation of this power-train control module is completed. 

[0368] In addition, as mentioned above, if it adds, this power-train control section 400 is designed by the upper limit LMTup and the 
above-mentioned lower limit LMTlo, and the above-mentioned target braking torque operation part 382 of the controllable range at the 
target transmission output-torque operation part 380 so that the presumed output torque tte may be supplied also to presumed output- 
torque tte and the road surface mu presumption section 384, respectively, as shown in drawing 24 . 

[0369] b. the brake control section 402 - by making said computer 90 perform the brake control module shown in drawing 3 , this 
brake control section 402 relates the command value for realizing said target braking torque btfl, btfr, and btrl and btrr with each wheel 
10, and outputs it to the actuator 80 for brakes. - - 

[0370] When the format of a brake 56 is a format which presses friction material with a pressure to the body of revolution rotated with 
each wheel 1 0, target brake pressure bpfl of each wheel 1 0, bpfr, bprl, and bprr can be calculated for example, by the degree type. 
[0371] bpfl=brft-kbfbpfr=btfr-kbfbprl=btrl-kb£bprr=btiT-kbf, however kbf: The brake conversion factor set as the brake 56 of left 
forward right rotational application (known) 

the brake conversion factor (known) c. steering control section 404 set as the brake 56 of kbrrleft right rear rotational application — this 
steering control section 404 is a part which controls the actuator 74 for steering reaction force grant equipments, the actuator 76 for 
front steering systems, and the actuator 78 for rear steering systems based on the amount of steering related distributions supplied from 
the high order distribution section 340, respectively. 

[0372] The function of this steering control section 404 is expressed with the flow chart by drawing 3030 as a steering control module 
(refer to drawing 3 ). 

[0373] In this steering control module, target front-wheel rudder angle deltafd and target rear wheel rudder angle deltard calculate in 
SI 51 first based on target front-wheel slip-angle alphafd and target rear wheel slip-angle alphard which were supplied from the high 
order distribution section 340, respectively. 

[0374] In this operation gestalt, these targets front- wheel rudder angle deltafd and target rear wheel rudder angle deltard calculate by 
the degree type, respectively. 

[0375] In delta fd=beta+Lf-yr/V-alpha fddeltard=beta-Lr-yr/V-alpha rd, next SI 52, a road surface mu is presumed with high degree of 
accuracy. In mis operation gestalt, a road surface mu is presumed by the basis of the car-steering system model which can describe the 
dynamic behavior of a wheel about a left forward right ring based on the self-aligning torque of each wheel 10. 
[0376] Specifically, a road surface mu is presumed based on these cornering forces and the relation between self-aligning torques by 
using the phenomenon in which the increment inclination of the self-aligning torque to the cornering force of each wheel 10 differs 
according to a road surface mu as indicated by JP,6-221968,A. 

[0377] It is possible to presume a cornering force here based on lateral acceleration gy and the yaw angle acceleration dyr, for example 
as indicated in said official report. Moreover, for example, a self-aligning torque can be presumed by detecting the axial tension which 
acts between left forward right rings in the front steering system 50 as indicated by said official report. 
[0378] That is, these SI 52 constitutes the road surface mu presumption section 420 shown in drawing 24 . 

[0379] Then, in SI 53, the target steering torque which a steering wheel 44 should be made to generate with steering reaction force 
grant equipment 48 is determined. This target steering torque is determined according to the regulation defined beforehand based on 
car quantity of states, such as the steering angle theta, front- wheel rudder angle deltaf, a change rate of that, and a road surface mu. 
[0380] Then, in SI 54, each command value for realizing target front-wheel rudder angle deltafd, target rear wheel rudder angle 
deltard, and target steering torque which were determined, respectively is outputted to the front steering system 50, the rear steering 
system 52, and steering reaction force grant equipment 48, respectively. 
[0381] Above, one activation of this steering control module is completed. 

[0382] d. By making said computer 90 perform the suspension control module shown in drawing 3 , the suspension control-section 
406 suspension control section 406 relates with each wheel 10 the command value for realizing the various controlled variables 
supplied from the high order distribution section 340, and outputs it to the actuator 82 for suspensions. 

[0383] This suspension control section 406 outputs the command value for controlling a suspension 62 autonomously to the actuator 
82 for suspensions in the condition that there is no command from the high order distribution section 340. 

[0384] Here, the actuator 70 for engines, the actuator 72 for transmission, and the actuator 80 for brakes are further explained two or 
more actuators 70 thru/or among 82. 

[0385] The actuator 70 for engines has the control section and the actuator (for example, motor). 

[0386] In the control section, the control-objectives value for realizing the target engine torque supplied from the power-train control 
section 400, i.e., the throttle opening of an engine 14, fuel oil consumption, ignition timing, BARUGU timing, the amount of valve 
lifts, etc. are determined according to the regulation defined beforehand. 

[0387] In the control section, the signal corresponding to the control-objectives value determined by making it still more nearly such is 

outputted to the above-mentioned actuator, and a target engine torque is realized by actuation of the actuator according to the signal. 

[0388] The actuator 72 for transmission also has the control section and the actuator (for example, solenoid). 

[0389] In the control section, the signal for realizing the target gear stage supplied from the power-train control section 400 is 

outputted to the above-mentioned actuator, and a target gear stage is realized by actuation of the actuator according to the signal. 

[0390] The actuator 80 for brakes also has the control section and the actuator (for example, a solenoid, a motor). 

[0391] In the control section, the signal for realizing target brake pressure supplied from the brake control section 402 is outputted to 

the above-mentioned actuator, and target brake pressure is realized by actuation of the actuator according to the signal. 

[0392] In addition, although target order acceleration gx6 supplied to the low order command section 212 from the high order 

command section 210 is made into the value which does not have width of face in this operation gestalt if it adds, it is possible to 
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consider as the value which has width of face. 

[0393] In this case, two or more discrete values by within the limits of the target order acceleration gx6 which has width of face can be 
set up, and the low order command section 212 can choose one from two or more target order acceleration gxd which calculated the 
final target order acceleration gxd according to the above-mentioned technique, made such and was calculated about each of these 
discrete values. 

[0394] It is possible to set up the conditions that the . energy expenditure according to an actuator in setting up the conditions of being 
within the limits of the width of face of the target order acceleration gx6 of a basis among the target order acceleration gxd of these 
plurality **** is min, as conditions for the selection, for example. 

[0395] Furthermore, when giving width of face to the target order acceleration gx6 in this way, it is possible to change the width of 
face according to liking of an operator etc. 

[0396] Although the target order acceleration gx6 is a forward value when giving width of face to the target order acceleration gx6 in 
this way further again, and width of face is given when it is required to accelerate a car, it is a negative value, and when it is required 
to decelerate a car, it is able to make it not to give width of face. 

[0397] If it does in this way, when it is required to decelerate a car, it becomes easy for the inclination for magnitude of the target 
order acceleration gx6 to be faithfully realized by the low order command section 212 and the activation section 214 as much as 
possible to become strong, consequently to raise the safety of a car. 

[0398] It uses for the operation according the model of the minimum in which the module performed by computer 90 in each class 
while the software configuration of said kinematic-control equipment will be systematically hierarchized in this operation gestalt, if it 
furthermore adds reflected [ of that ] what kind of effect a low-ranking module would have what kind of property immediately, and 
these modules would moreover do mutually to a computer 90. Furthermore, each class supplies immediately the command value 
acquired by such operation to a low-ranking layer. 

[0399] And in this operation gestalt, not only the signal transduction (for example, a continuous line with an arrow head shows 
drawing 23 ) of the forward direction from a layer to the low-ranking layer of a high order but signal transduction (for example, a 
broken line with an arrow head shows this drawing) of the hard flow from a layer to the low-ranking layer of a high order is 
performed. 

[0400] Such bidirectional signal transduction is performed for making the layer of a high order take into consideration how much the 
command value which the layer of a high order outputted to the low-ranking layer is actually realized by the layer of the low order, 
and this giving the opportunity which the layer of a high order is made to learn, and raising the decision precision of the command 
value by the layer of the high order. 

[0401] For example, although the high order distribution section 340 or the low order distribution section 342 determines a command 
value using the estimate of a road surface mu and supplies a control section 344, the actual value of a road surface mu may be lower 
than the estimate. 

[0402] In this case, a control section 344 cannot realize the cornmand value from the high order distribution section 340 or the low 
order distribution section 342 with a sufficient precision owing to lack of the presumed precision of such a road surface mu. 
[0403] In this case, a control section 344 returns the information showing whenever [ actual achievement / of that command value ] to 
the high order distribution section 340 or the low order distribution section 342. Then, the high order distribution section 340 or the 
low order distribution section 342 corrects the operation model (for example, a wheel model, a tire model) used in order to determine 
the command value based on whenever [ actual achievement / of the command value outputted previously ]. 
[0404] If it furthermore adds, in this operation gestalt, the input side and output side of said kinematic-control equipment are not 
mutually connected according to any paths other than an electric path. Therefore, if the electric path should break down, the basic 
function of said kinematic-control equipment may be unable to maintain. 

[0405] Then, the backup system for such an emergency is prepared in this operation gestalt. This is a system which makes actuation 
information acquisition equipment 120, an actuator 70, or 82 link directly with emergency, and operates an actuator 70 thru/or 82 at it 
according to actuation information. 

[0406] The backup system is indicated by drawing 3 1 . In this backup system, while the signal from the accelerator actuation stroke 
sensor 130 is supplied to the actuator 70 for engines, and the actuator 72 for transmission in emergency, respectively, the signal from 
an engine speed sensor 1 76 is supplied to the actuator 70 for engines, and the actuator 72 for transmission, respectively. 
[0407] Furthermore, as shown in mis drawing, while the signal from the brake control force sensor 134 is supplied to the actuator 80 
for brakes in emergency, the signal from the steering angle sensor 140 is supplied to the actuator 76 for front steering systems. 
[0408] According to the detection value by the accelerator actuation stroke sensor 130, and the detection value by the engine speed 
sensor 1 76, according to the relation defined beforehand, a target engine torque is determined, and in this backup system, in 
emergency, the actuator 70 for engines is controlled so that that decision value is realized. 

[0409] Furthermore, according to the detection value by the accelerator actuation stroke sensor 130, and the detection value by the 
engine speed sensor 176, according to the relation defined beforehand, a target gear stage is determined, and in emergency, the 
actuator 72 for transmission is controlled so that the decision value is realized. 

[0410] Furthermore, according to the detection value by the brake control force sensor 134, according to the relation defined 
beforehand, target damping force (when a brake 56 is a pressure type, when electromotive, it is [ target brake pressure and ] a target 
motor power signal) is determined, and in emergency, the actuators 80 for brakes (for example, a solenoid valve, an electric motor, 
etc.) are controlled so that the decision value is realized. 

[041 1] Furthermore, according to the detection value by the steering angle sensor 140, according to the relation defined beforehand, a 
target front-wheel rudder angle is determined, and in emergency, the actuator 76 for front steering systems is controlled so that the 
decision value is realized. A target front-wheel rudder angle can be determined by carrying out division process of the detection value 
by the steering angle sensor 140 by immobilization or the adjustable steering gear ratio. 

[0412] As mentioned above, although one of the gestalten of concrete operation of this invention was explained to the detail based on 
the drawing, this is instantiation and it is possible to carry out this invention with other gestalten which performed various deformation 
and amelioration to the column of the above [The means for solving a technical problem and an effect of the invention] based on the 
information of these contractors including the mode of a publication. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the car with which the integrated mold car kinematic-control equipment according to 1 
operation gestalt of this invention was carried. 

[Drawing 2] It is the block diagram showing notionally the hardware configuration of the integrated mold car kinematic-control 
equipment in drawing 1 . 

[Drawing 3] It is the block diagram showing the configuration of ROM in drawing 1 notionally. 

[Drawing 4] Integrated mold car in drawing 1 It is a block diagram for explaining the function and software configuration which are 
realized by kinematic-control equipment. 

[Drawing 5] It is the block diagram showing notionally the actuation information acquisition equipment in drawing 4 . 

[Drawing 6] It is the block diagram showing notionally the car information acquisition equipment in drawing 4 . 

[Drawing 7] It is the block diagram showing notionally the environmental-information acquisition equipment in drawing 4 . 

[Drawing 8] It is the block diagram showing the detail of the high order command section 210 in drawing 4 . 

[Drawing 9] It is the block diagram showing notionally the signal-processing section 242 in drawing 8 . 

[Drawing 10] It is the block diagram showing notionally the signal-processing section 244 in drawing 8 . 

[Drawing 11] It is a graph for explaining the content of activation of gx 1 operation part 260 in drawing 8 . 

[Drawing 12] It is another graph for explaining the content of activation of gxl operation part 260 in drawing 8 . 

[Drawing 13] It is the block diagram showing notionally the operation auxiliary control section 264 in drawing 8 . 

[Drawing 14] It is the block diagram showing notionally the operation auxiliary control section 282 in drawing 8 . 

[Drawing 15] It is the flow chart with which the content of the module for the high order command sections in drawing 3 is expressed 

notionally. 

[Drawing 16] It is the block diagram showing the detail of the low order command section 212 in drawing 4 . 
[Drawing 17] It is the block diagram showing the detail of the target car quantity of state operation part 302 in drawing 16 . 
[Drawing 18] It is the block diagram showing the detail of the controlled-variable operation part 304 in drawing 16 . 
[Drawing 19] It is a block diagram for explaining the content of activation of the target order acceleration operation part 324 in 
drawing 18 . 

[Drawing 20] It is another block diagram for explaining the content of activation of the target order acceleration operation part 324 in 
drawing 18 . 

[Drawing 21] It is still more nearly another block diagram for explaining the content of activation of the target order acceleration 
operation part 324 in drawing 18 . 

[Drawing 22] It is the flow chart with which the content of the module for the low order command sections in drawing 3 is expressed 
notionally. 

[Drawing 23] It is the block diagram showing the detail of the activation section 214 in drawing 4 , and an actuator. 
[Drawing 24] It is the block diagram showing the detail of the high order distribution section 340 in drawing 23 , the low order 
distribution section 342, and a control section 344. 

[Drawing 25] It is the flow chart with which the content of activation of the target tire order force operation part 370 in drawing 24 is 
expressed notionally. 

[Drawing 26] It is the flow chart with which the content of the module for the high order distribution sections in drawing 3 is 
expressed notionally. 

[Drawing 27] It is the flow chart with which the content of the module for the low order command sections in drawing 3 is expressed 
notionally. 

[Drawing 28] It is the flow chart with which the content of the power-train control module in drawing 3 is expressed notionally. 
[Drawing 29] It is drawing showing the relation between the velocity ratio-presumption torque ratios used in SI 31 in drawing 28 by 
the tabular format. 

[Drawing 30] It is the flow chart with which the content of the steering control module in drawing 3 is expressed notionally. 
Prawing 31] It is the block diagram showing notionally the backup system in the integrated mold car kinematic-control equipment 
shown in drawing 1 . 
[Description of Notations] 
70 thru/or 82 Actuator 
90 Computer 

120 Actuation Information Acquisition Equipment 

122 Car Information Acquisition Equipment 

124 Environmental-Information Acquisition Equipment 

210 High Order Command Section 

212 Low Order Command Section 

214 Activation Section 

340 High Order Distribution Section 

342 Low Order Distribution Section 

344 Control Section 
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t lo£4hLT3S#-*-ailfrffl5 2 1 4 t ZStri. n icpg 

ft5et*±ttJfrfr»2 10t, -5-iL5j»t,$(t9lo^^l 
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r>*n 



1 

®m^m.xh^x. 

^4<tiV7F 7X7i)S#, WEXjE**fc1lr&ffi 

-E-*Lf>«&<Dffl#li, (a) ±ttC*«»»"C, TlifEg$EKI 
»Wllt:*^t>TIWPItt81tft5gt*«*»t, 
(b) TttK*v»T, D»EJfc!SeSitfci**Wtt»**: 
ttEit*»*«>«*fc LT5£»tW»K *«)*tt«lofc» 
❖ *ffiE«SfcOT*f-Ai-i'<0?*>0^&< ttl"3 

MBifrfrWtt, &**«l»E«»WT?-?-*Jt-*'*ii*£- 

8&fc££*, ^o, ^.OiftJ&^g&li, liuEaeKiati! 

«rE*Nfeittt¥tt**iltL&v>-?ft 1 <d 

^•SEli, SJE±fatit^-a*^S:^o/cffirEi6logS 
*W«OB*c*-tfS, «rE*lW«>tttt*tt*#«L.T* 
2 <7) § S*ffiifcJ8Sfcfc5e U f Oft$?iifc*2 0l 
**M«ffl*tltESaffflKilttt L v *-o, 
ilirE±teJi<fr», T(MS-*»iiiu f lt!T»tt, **t«r 

. [IS*J12] llirEaeiHaflt**^ (a) ttEatE? 

izx&am&m-m-r&M&ft&t, (b) hjemoo 
«SR*»:H-r**wfli» t . «tE*iio5®aoam-c* 

t, (b) UE*W05*l8*KBBi-4*PHt»<:JR»i- 

smBfii^^at, i»E*w«3Jiaoaii»-c*oT 
*E±fl:««ffl3» f , (c) fiFEJRfssnfcaieififfi^ 

(d) tJE«»»*iJt*nfll»t, MWHSftfcl* 
HMRfcw? *>«^& < i: <>-7J t CS^i>-c*Eft l'» 
B fllVHttXt* * ifeje-f 4 IS*JI l ■* /- 1± 2 icfEBiOS 
*&*ffiatt«l«ifttt. 

4 1 *rE±tt»*«* t , ( a ) HiJEUm $ ft 



(2) HH2 0 0 3-1 9 1 7 7 4 

2 

fcsuEffiffit, (b) m&JK&$*.Kmmmmt. mn 

^TitoeSft^-^ltiJEffi 1 *>i«*pm*»*u 

[is^is 5 ] «re* i <o b romus**, mzmm 

10 ttEttftofttttt**, (a) ttEJDWStifcaisflltti: 
^JE-i-iBSHJ^tDaat, (b) *rEHM»3#tfc*W 
flt«fc> UE»l»SiifcaWHlMRt«5^«:< i: 

*msi- 4 b auftiftinas t i-str 4 eettott* 
a*wa»»j«)5Hio 

Iffijag 6 ] «TE« 1 <r> g «*MKlt**'« T?JE*M 

nuE^&^rate^ (a) mtrnftztitzmmmmz 

JtS-r4i«tEftt, (b) HirEJR»Sn/.:*P5fliW 
*E*l#Siifc«*flMRfc0 3*>«>^fc< £*>-7J 
20 CWi" 4 §«M£ft£ **tr»** 4 CEttO&frSl* 

im&m 7 ) mum i <o § wjhkib*** , *e*w 
tes t as t «5i»«t ab 4 mwfifi- asM^ojiiE^b 

30 ItLTft^L, 

ti:«cf^ i»E»nitt«-aaEn*oajEftJ: « 

E*WO*»0«je'fb«:«dfeS*>5:l«*W«9l*:<r* 
E«2 0§«*M«a8*k LTft5e-t4li^Jil irv^L 

[W*JI9] 89E±ttit^SB* { . «fE«l Olltl 

flUETtatt^SC^ «rE«5 2(OB«»W*JR*<r, «fE 
40 KFStEHrt«)tt3t«>B«*W«IS*t L.ratJti-4BI* 
ill 4rv>L 8 0v>-fii*»icE«Ott*H*WattW»« 

to 

[R3ftK 1 0 ] MEM 1 oBS*M«t.ffift*«, WE* 
MOffir^DDa«Ufi8i-4g1S*PDt»tSit, ffE*MW 
ffiftKHtil WffilKffiii: mrE±tt 
}t^gC7J r v fltrE*MOflJ&JraaStcM-f 4 B«!*P«S 
«PSHHrtt?SEftL»*B«*W«S*t LT» 

IfSUB * * L a i ' I «*PH«S* tLT3i^-t4it^ 

so -a 9 uE«M>tt^a*nafbM«iiia. 



3 

im&mi i] »E±fitlfrfr»* f » aESe#oje.s 
tat*® 1 2 ] mrtEittjfrfra**, -f-tnc^* en*: 

flt«L»c«cf§, ttE*ro«>lft»¥tti:l±*-H*C 
v \ WE* 1 © I **ffiaJft* t«gL, 

f * Cft* \ *E£ 2 «5 § **R:R3!l* * ftjg-T £ 

num. 

[men 1.3] aE*ff»jl c , WKASSftfcflBi 
a»o % niriEi£M«oS£ia<DdIi&£, ^o$ei: 

»at«»ki:HLTEa-r**«*^'Jn=av», «rE 
« 2 es**MRa* ^»icfrE«aor * 

**x-*t:W«i-^SWtiP»**jg-J-*«*ai 2 1: 

1 4 ] aE±a»*-» t Tftj&^-se t nnu 

bo) 3 ) %<D'ptt < k 1 1 OO***', -til* »)±f2:og|5 
i: to* HQfMollti:Q a *«>*ft < fct-#*E 

1 3«>v»-rft«'i:Ett«9tt<fra*viattM«PKc. 
Ea»<&r**-ax- ? 1=14*3 n * KPgmts^a 

iEa&or * fn- * twap-r^ § ferns* -en t>a 

flUIEfl-Seaii, (a) ±ttU*JV»T, *Ea»<BT*f- 
ax-^eftfttcHLTttttfe*.. MBTttJHrtM'6 
»tt S ti » 2 O l^fMftSf £ HSi" £ tb \z Zti 

SWT^fix-^O^UH LTtt^ttUfl-Ei-*± 
SfrSESBk, (b) T(i(~±5<.>T, tiilES^ T * i 
x-^Oo *,<7>-gBi;MLrKtt*s#i, HlTiE±£55-IESB 
^ibfltJ&Sit^ftlJffllfi^mE-SBOT^^-iX- * k# 

eei-^Te&SEgctt-^A-, 

IftESUffliSCti, tfjE-SCcoT^iX- >i:HLTli, 



(3) #1112.0 0 3 - 1 9 1 7 7 4 

4 

flfETft^ESBi: >)Tffit:33V>T, *7?fax-?r 
tKEIJt>*i4#, JS^T^iX-^tCKLTfi, 
«TE±tt»E»J: *)Tmzt$^X, S-T^-f j-x-^'r 

fTEJitS^ESB, TfitflESBis J: OWPffili, 

it, 7 7 >*xy«Jffi±Sv>»C3»2:Lfc«»0-*v' J .- 

4 <oi»r*L^«cE«cogE-g-s!*Maa»j8PiiSo 
f-ix-^»cj: i9«rE*H«o*»*5l3i^ffl$-*'b*i 

"9, tirETffifl-ESB**, *it<ba&©;oi--7'?>T 

cBLrtt*te»*tTv»*»*ai 5 i-fEffcoft-s-iamM 

SSiftUftia-B,, 
[if}#^l 7] HtEa*«>T^f-ai-^**, UJES 

a* t t twai-saa^a-anar **.*x- * 

20 

mE-heS-ESS* 1 , ttGMM(mE«fto«ttni7 

. ^azrj'c, *E«rtt*»-H-i-««ra*jS»i:, fr 

Ea^JKlWi-sa^fiSfl-k, ffirE±T^)KHi-*±T* 

^iOTW/< fc"baaajjft»k«»jfi»kt* 

tr i o lC53-iE-r£lf*il 1 5t/:ttl6 tc|EeoeE-g-S 
[0 0 0 1 ] 

30 ffi®omMSi6ftUffli^ll=}Ti-£/j*tca®:OT^^iX 

- ^ im^® izMw-j-z&%nzm-tz t <^T*£o 

[0 0 0 2] 

* £ »**«iv »c»3t L x fii:SJt £ k l± a *> 

-r, .*§a^T*'r£ i Bjt6i±* j *-&o -^o/c*. aaaa 
i±, -t*ie>aiaw«aaM«>aa-Ba«r+fl-jcH*.c 

40 t)) ! lSf*So 

[0003] wix-jf, ***p<oaaiaac*5^T, a 
«aa«3a»«i»aa t mi t*pn:»ai-&c t 

Lfzmz. ■ttibT&ftottw&m.Momm ■ »n«-a%n 
ic i fciiiBiotttcaai-* w k linra-c**. 
[0 0 0 4 ] L*»L<t* { t>, :niV^riigiiw 

woaia • aatH4fc*t-* < n^mt&immttf 

so [0 0 0 5] mwuaaaawsfiiisijfflj$ifi«rjsa-t£ 



5 

10 0 0 6] -tLT, «r&<0i-?t!, *-ft<bSt&tW3£ 

*»£•»! (4, ±j$<o F=Ul * liSM 1 !»&-*- * <r> \t mmx- 
*ftt>4 s safes**-* <**u 

8P&gW*K-?-<OT * f- * ^ - 9 i £ ** d t iz J: 
[0 0 0 7] dtUCtfL, #B3¥5- 8 5 2 2 8 -§-£$8 

Site, ttvi^&JtffcSLftSWItllJtfcBMi: Lti 

10008] wrot£jfewi-:j:*tif, &m%tmmtfrb 

&<,»T, Zv»i;»Jl<tSftfcttR»K*KJ: 9»J83*i 

±te©g^*>Tfto3?5ft!fEjiSft*, 
10 0 0 9] 

JfcW!4ft!4\ l£->^fii ! , fil«A-K^x7i 

[0010] UffiSBf 5- 8 5 2 2 8 -S^ffiWlEtt* 
«>«HRi-&t, «|fp«<6, 4*tc«»5?*i 2, 1 8is4 
1/2 4 <OUn®tei> % ^ 9 - > ho- 7 1 0 0<D;/n 

^7A«it Lt«asii4. mskxi 214, ass^ 

t 1 8 i(±|igS»ii*l£L-Ct>& 0 
[0 0 1 1 ] :ni:«L, ^SSf 2 4 14, H362 2ri> 

3->V> A£ftS *«Hp-*-<&7**-a.:x.-*S*2 

14, nwi-C±ffi(755fK2 2* t Jta;OSBSE3i|] 2 T* 
<£> ] 8T-t4-^it/v*ib, *-ft<b9S£5?3l 1 2fc4U f l 
8 t*UPgf8«jt«rS£Lrv»4^«tT-(44ro c 
[0 0 12] i/-, 77 h ^iT^BK^Ojtl^lZjiJV^ 



(4) #§3 2003-191774 

6 

(cijv^r-?-4tw7'D^7^ jW6 to jeyumi o7*D^7i 
t!&3¥*-f K a > if a. - 9 t! 4 >) HffnTftsfi)* - 1 

l!4 iJUff^tL^T-D^^AW, -E-^i#f^iBfL/:7' 

[0 0 13] chcftu OTMHUi, *<nint £ y-7 

10 — «J§8^LTv»4v» 0 

[0 0 14] JBLt«9!LfcJM{*IME&««»F i 6 - 1 

-f&«a<oR3f£, ^-K7i7sit*j*v7h7 

Ltv>£* f , HtffE->*-r^<7>v7 h 7^T«fiS;*JgjE(c 
[ooi5j ttz. v 7 h *? x.rm&imiEiznint-t 

20 *tUZ£ 7 7 h 7JtT*Jft£#*>*lT*MS*fa±3 

[0016] -t.fcfc*,, r^ft*wi:i'v>rii, rat* 

[0 0 17] ;^)4 ^ L, *»f3l±, * 

30 7 > f ax - ^ ^Mi:l»t4*lffl V 7 F ->xt 

[0 0 18] 

[■Hltr»fti-*fc*«)*«il'J:0 f »flBO»*] -^<o!i 
«l±*»Wt-J:o-C»*Sii*. *»iiCJ:W*, Tie 

[0 0 19] SCES-L, &JHc#-t«r# 

40 Zo dni4, *^aB#»ziElfcoa«fi?l^fKOV><o*»is 

-C*>t}, *WaBSVZ|E«o}$|ffW#a^ * *ie> 

7i f S-1T <Dmm i RSS ? ft * t JS«? ? ti i> ^ § T- (4 tt i' t 

( 1 ) StEffUJ: **Iil50S<EI!BBai--6Sei!8jl« 
ii:t^ 1 t^7?fax- H3> fa-y c 4 

ftaa<omMji»®j«isr^ffi-*«E'&s«pa»)MffliK 

itioT, fii^-K7X7f«t77Kx7i 
SEtOTt,<7)^^< ttV7 h 7x7llSi ! , fllEjie 
50 ff*'<b«JtEI£S:OTf ^Ai-^u[6j*»Ti6]§j:|iglBft 



7 

(a) ±mzn^x, frEaew3fiiff^«^v-TEa 

*W«»ft<rftjei-4flM>-«t, (b) TttKJ8V»T. 

ai-^i*)^.< fcfc l o^^rLT^fi-iSlff 

? f- a x- ? «:*E-&WH«0«l-f * tftOJi^-4-«i-4± 

n, tteremMmeaKf*, «&E*rao»ifl<>^»* 

L, *«>Tttifr*«i*, *rE-ttt«*»a*e>*it 
JRo fcttE* 1 «3 BtHtMttSUlK*-^S s tn»M «> 
LT« 2 Oi**W0Lffi«*ft5eU * 

14, -J-ft-fii, 7.7 h >>xTfllS£±5:v>»cffl^Lfc«jgt 
<o*vi-/wtuirE3>kfi-^«c|Hf fcci 

[0020] iosiiini-iiiar, ttiasi- K^xrflf 

jSiV7h'}x7*SlJ&fc<7> ; j*><7) : ^fc< tiV7^x 
7ttj£**, (a) lg«^M«7^f ai-J-C(P] 

*Mttai*4:*3e-r4»*«i:, (b) TttU4*w»T, 

«5d*>«5^«r< ifc lo*4H,TJHT-*-**fT»fc*# 
[0 0 2 1 ] 1-4r*>*>, C»«gCJ:*tl±*, -?-ii<D>J?& 

[0 0 2 2] ffc&OJ: t C, -ttifejfrfcS&fcSgfi^i 
(4 , V 7 h 7 x 7 n & $ h fix v> 4 
ft, **i:ov>rii. tti:Rti-^^4: t < , B8 

[0 0 2 3] L/:#oT, ^\,Z%Z>mmzXfH£^ % 
tL<0£ft<D V 7 h 7 x 7 tgj£ i; n L Tff T w t tJ^-H 4r 

[0 0 2 4 ] $e>ic, iW^fiic l till. 
* ri f U&<7> 7 ? * x - 9 \zmn-t 4 /- ft coflt 

[0 0 2 5] -f-^ttft^fflli, )l<ErajIffiffi.i:£-^ 

ft*fc5eL, mS?ft/:f 1 wilfPttSitT 
&*f-$-8fct:fiyg-f 4i<0fc $ft4 c 



(5) #§§2 0 0 3 - 1 9 1 7 7 4 
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[0 0 2 6] £*LC*iU *OTftJ&^gBI4, ±fi}g^ 

WBM^a «r#g"LT»2WB flUMf ttffi* t ft£ L', 
^ftS?ftfcf2 0| VZOTftatl «r Hff atwtt^i" 
4 &<0i £;K.4 0 

[0027] -r &=b*>, ^miz&zgimzxtui, 

¥POUie<)^iti*#*Li5rv>T*fSgi;BS*M« 

xjewzs mm.mmm * *^-r 4 T&it^a; t *«* #t 
10 b<Dmizs.\,^zm$iiz&&£ -9 nsB^-fk^ft4o-e$> 

4 C 

[0 0 2 8] MOJ:^:, *ii?»Jtffl[»-«-«kTffi» 
^ftt(4, 7 7 h ■>x7m«±H^{ca2:?-ti- i btl.-C^ 
4/jft, §+i;ov>Tli, flfe^tc^^-?-x4 £ tie 

[0 0 2 9] Lti'oT, *3l»c«4§6«»=J:iilir, * 
itOft^-§B<^V7 h 7x7««I^LTff -7 

[0 0 3 0] m l oiffjaottSfj t \m 

2WBSWWKS8.4J tnmmz-ov^xt&W-ftUi^ fr 
iEO^Tlc, » l <7)B^Mt^gl4^:Moitifif)^as- 
#^L4u^t*5e?*i.4«.O-C4)4c0H^L, J&20B 
SSW«SfiJ4, ^-OSt5e$Ji3tiei OBSVHttS.fi: 

4o 

[0 0 3 1 ] r$Mwi69fS)J 1 14, .ffllx 

[0032] i/:^t, mi <DEmmmtmm&*<D 

[0 0 3 3] *tibm 1 ii J:^2^gi»M^i5ffi 

[0034] ::c, ratKM'tra^j MZ-ix, % 

50 #fl9&J**IW», SfcCi«|[*IB«ti^ :H f THc" 
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[0 0 3 5] $t>C *SK«4^gK.fc*U4\ iH* 
[0 0 3 6] Lfc#oT, CWSiCiiilf, 

[0037] s^u, roKCuimx, ±tt«*«c: 

[0 0 3 8] Lt#oT, wOggt-«t:ft.(4\ ±&J&^ 

£ h n tz ®^nmm * na-r * t ^ t s *. * . 
[0 0 4 0] ;»Mi:ifttf, ±tt»* 

IC 5Ht $ -£ * & CO t £ *t & CO X' i> Z> o 
[0 0 4 1 ] btittWttllS* 7 7 

[0 0 4 2] :<0^ *££««WKO-JEttStttC 
h (MAtf, CPU^4<tt.]oft4.J:ii:»S 

i:io\/>TI±, ®I*.I4\ 7ntr>>/'a-^«Si: 
J: oT=J>fcfi h -f* i i: t +tit£ , 

[0043] fcfcttsi-tu*, r^- K^i7« 

14, *»S-7»«W-tt±S^UffijJ:LTv»4 (-t&to*>#« 



(6) #53 2003-191774 
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[0044] *mi-t$vz> raeHxurau i±, ( a ) 

S<E*CJ:*S£#{lUcH1-*aME«$&i, (b) *W 
ro*UR*UH"r**mflMii» (c) HMOHiSOSgit 

[0 0 4 5] l"3!£tif$SJ i±, SM£ 

10 tr) . , *W*M»-f*fc»«>ru-*«M*, SMtrJi© 
£-£4f-*o$sfit, •&tt«§SSBu D n«OJ* * 7*-ttC«l=H 
1-4*«0^4r < t <i> 1 o^r^tf i "9 Kj£4|-t4 £ t A* 
oJfl"C-£>4o 

[0 0 4 6] r*wnMRj ii. «u fit 

v^Mf, J- >B<E»is J: 
tri>v>4*Bfi, Katt**trSa»RSt*. M7 

[0 0 4 7] s/c, rammwj «±, mm^m 

1f Lrv»4a»«)«ffl* *Etttt, ftflftfett 

a > urn-? zmm.. *jw»^u#fti-*i»»*uBB-r4 

Dlfig-C*)4o 

30 [0 0 4 8] mMl-iS^TT^^j.^-J'Tl^i&S-tir'b 

[0049] w<75J:-7 4:aii:l^l, ^Jlt-*5it4 

40 * J: ^ HJWIE* 1 «5I <r*it1-4»*r|| 

[0 0 5 0] BifiiEO.tdlc, ^«Uft*iiatciS(,>T 
(4, ±ttlS««5 4Tfl:Jll*ffl«>B«*W[«aS*4rft5E-*- 
4c fit, -€-*Hb±tS*i^SBiJJ:U f Tffii&^fBJ4-i-ti 
fftiO-t v i - A C£ v»T5Lm:Sil5: LTi>i/:*, * 

* ->' a. - >\,±cn 7x-f ?n-cLi-9ii:i4t- 
50 [0 0 5 l] :«J;-5iaii:£o'|, ^JSc&a TT 



11 

©±ttii*»*/<-r/<*u lUEaeKiaflisuca-cJn 

T«rEft 2 <Ol«*M«t^fi4r*S£i-*Sg»-e|lifeiiri6 
[0 0 5 2] fciSttWi-fUf. ^JSlciJtt* r±t£»^ 

«j , rTiij&^fiBj iio 1 r*frSBj »±* -ea-Fii, 

(2) ttlBXIEn'itWff^ (a) HirEa&#K 1 4 

mmmvwrt 4ait«»fc, (b) itiemMo^ss 
«5*w o a» k t a i j-r t © k h « aom* t w 

[0053] zco&mzis^rtt. mmmmmm*. a 

[0 0 5 4] LfcsFoT. ro^gtcitLlf, Wit If. 

n n X 7 IcHff L/c "3 , aiE#5»*sa »= «±s«-c £ tt u» 
<r>wk<r>mt\z.mmmXiij t T&'&-i- z z 1 1 %z> x n ten 

fifi-ict^tlti^o J: of, r<D^B»cJ:itlf, 

(3) KriWM**, (a) flTBX|E#CJ:&aiEatfl: 
K HI" 4 SSEtif « *: JR»i" 4 XIEWHURftKC t , 

(b) 1Mre*NO*^SCN1-&¥mfllfR*9ltt-*-&* 

*, «re±ffil6*Wa*,- (c) UtrEnftStifcaiElfftR 
fc> (d) 1IMBR*$*i*:*mflfffJ:, UirEJfc&Six*: 

maxim tn 3 ) t<b-*tiz&-3^xm?.m 

l^I«*Bf«aR**:SfcJg1-*-(l) ifcMl (2) Jlic 
EtfO&^aswai&ftWSSg. 
[00 5 5] wOgglciJ^-Cli, ±{S}t^-SBIC-t 

[0 0 5 6] U;#ot, :wgli:itiif> tfllxlf, 
ffirfE (2) JiKffcasgfiicuit* t |5M£fc3i&A»<b, * 

(4) WE±ffi«M*»j»*, (a) «rEflH»S*ifca(E 

(b) HfrEJM»S*ifc*WflM»i:, *EDl»S 

^Tftjgsti^^snrE* i <nBmmmvm&^M-t& 
fiL&mmnmiik&L. titzfe&nmmmiz 

mH«tSftSr*^i-4 (3) JllcEffcOM'&SmWatl) 
[0 0 5 7] ;<7)^ai;±5^TI±, ^-^T&te^i^-^ 



(7) ^§52 0 0 3 - 1 9 1 7 7 4 
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* ft 1 Ol^*M^BSHM1-4«»0^1iffi-C*oT 
^ft<S.ibhixtzm\\\z'&.vX, ft 1 coins'* 
[0 0 5 8] Lfci*oT, -^fiCiiXlf, aS1f« 
i t i: fc4ft 1 Og^SMRSfitOWO^tL.Ba^* 1 , 

10 [0 0 5 9] ioT, £OgSK.t*Uf, ±ft^SB<0 

[0 0 6 0] $e>U, ^^fCitilt ±EO&I!lS 
xSIEi-n.lf> ±EO**JfcM&a t £-M$*i£*'<b, ±tt 

.i i *4mWO/-#ura&S*Lfc±.tti&-frW£, 

[0 0 6 1 ] -co^go-^M^uimf, Jift:^ 
20 g6* s > *EftJ6S4ifctt«!©«»«[0«t»*«'?) ro*r, T 

Eft 1 Ol**mtt3R*«:gfe3£i-* tot Sit*. 
( 5 ) ffirEft 1 <o g SS*W#tSS**«. «5E*MW«J^ 

(a) mtrE»»siifca<a»«c*tiB-*-i.ia{tt 

?*SoaSt, (b) 1WE«l»Sitfc*WflMli, «rE« 

» $ <ifcSHifli* to^<t(. -*cwi&-f 4 1 mm 

?£inaJKi£#tr (4) Jli:EIRo«E^S*Maft»Jffli 
St. 

30 [oo6 2] -mz, mm<o&*#)t£M£i±, 

l^**ot, ae#**mM4-ae-r4»-&nt, *nh 

«>afc*W4ifcS*:*PIK|iaS*4fc*e>caiE*f*S:<T 
[0 0 6 3] -f" LT, Wjlit^iftitiiit 

^itbZiu *n«5Hir»lraaKt«.^»a*^J:orE 

[0 0 6 4] toil ^cftiaic^o-^, 
CiJv>Tli, il<0§i$M4^f^ *HO«r^SDa 

40 g.izM-t-z&mmmvm&b$ti. ?f>u. -tnuH-r 

4*ft«J««t4 f , (a) aiEflMRKitl&i-SBSlttfft 
SDaKt, (b) mM1SffitSRflHt»to^4r< b t- 
* u * i tea a t *: * tr t « t S ft T i > 
4 0 

[0 0 6 5] L« [ ot, £OR«»CJ:niX. aC*K 

jlfD!S«r#x.*£ < , mm<Dm®b®mb ?rajElc 
[0 0 6 6] ^*3#m-tftlf, ^JH4J iCTFEO^Jp.lc 
50 («*wimas) t*<otna« (^HwitiES) b<oM 
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( 6 ) mam i <o i am***** 1 , utismMoflta 

(a) ffE^$*i./caeffi«twWC.i-4B»flBftt, 

(b) WKW»StL/:*Pfll«lt, mwtmztitzM* 

*tr (4) JiUiBIR<otE-g-fi*:Ma»ft(l®Jlfi. 
[0 0 6 7] 16i&<ni. -j i: N fltMw**fi?i«fc»&ci±, 

^•3 WlftU J: o TEJ61-* - t *HTttT* *. 
[0 0 6 8] *Jli:S4$?g 

tilWPHRfflttSft, Zhiz, **LlcBi-&a» 

efEMW. (a) a^$&K#J£-1-4g^fr&SDaa 
t, (b) *lMMftfcat9tflHlfc«>4»fr < k 

&TZBmwkmmmb*'£tT twt s*ltv»&. 

[0 0 6 9] Lfcii'ot, ClOgfilc 4.*U4\ Igf i: 

[0 0 7 0] fci3ttS1-tUi\ $1143 J: tTFieo&JgU 
i3v>T RfcftJ (4, HtftWiajS (tMMEft) t 

L "OSS $ ft 455*. 26fi:J:f||ieSftSft4Xf7 

( 7 ) me* i o i «*w«as** f , HSiemii«omm 
lmajsccH-r* i«*wttsss t » flre*pi<Qieft ten 

+ *g«»WttSR*fc**tr (1) fcv,>L (6) Jlm» 

[0 0 7 1 ] ttifi©J:-7C, VffiO^Nfttt^U, ft 
Sit, Jhi^dt, U it/fffi^ac k-C*4o 2<b 
K, SrffiWiT K, *W53*7fc4i:i/>-7fi§< fcit3 4iv* 

14. mm<Df£ftt^-7<fommiz£^X&i£-i-&Zbi!i r 5J 
Sfc-e*4. 

[0 0 7 2] a6*tt. SS-* f lfilgLTv 

4 fii^** <b iS <- K is v. > r ftfH" ZZbbtt 

apuffio rftff-t * mMoajta*-?- ft was u j: o r ie 
[ 0 0.7 3] -j-fcfr*,, ae*«4, sw^ft 

*4Waoffifi-aj£Mf&5j { f&Ha9 u 
[ 0 0 7 4 ] fit, 3&&<4, J: •? ^mMfifi- 



(8) 2003-191774 
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[0075] c^tsfii-igraiii, mm<ow>&m 

WO»»a»#tt#*&**lHI«0*KC^fcJfcSfc 
[ 0 0 7 6 ] -€■ LT, *Oi?fc*TOtt«-a|EM«* 

[0 0 7 7] wOi *) 3pJltw^4^© 

[0 0 7 8] L/:i ! ot, i«Hli:J:tLlf, ±ft|g^ 
* m iE-ft-f 4 C b b tt 4 o 

[0079] &j3#-g-r*u4\ *js4j i.xrm.o&&\z 
ijjt* r*wffi«-aKM«j <4. «;U4\ mmtf^ti 

■»BI«aK'J:oT|E'fk-r**Wtt1t-l*HHfft LTIE 

20 ft«f. mm<?>tiLmbmr$ (mmmm) t 

(8) tau±i{Lm^m t . ttK.mmn&ww$&t£ 

S^fcBflWWttJBitlWe* 1 O B WWMKK* 4: L 
Tft^L, flrETttflMttM 1 , *<5>ifc5££ii*:Jill<7)B 
IfI*,Mi:Scf|, itte*ffi&1I-aftHfg«>ajE 

.«]»* *• utre* 2 «o g awnttis* at stjg-r * 

30 (1) 4v»L (7) JSOv>-fix^H8B«c(Oa-&SmMa 
MftUfBglK. 

[0 0 8 0] *Woatt*W»-i-*»C*t:1l+'<SB* 

p«J*|fcO«^k<rftjfeS*4 1 1»3 #1^ t * s *4 o 
[0 0 8 1 J ^Lt, «I^W#A^^»ffl-r4J®-&lc 

40 [0 0 8 2] LfcTFoT, BU^-<75#A7j<Ot tU*5e? 

#s§fii4, i a«<7>5twc#-ft$n4«i6]^Oo 

[0 0 8 3] :<0i -9 <tftll.tc*c?|i, *JSU^4S11 

<Dmmtfm?r-i-zMfTm.&±<o*<omm<oijLiB. b mm t 

4e cniz^L, Tffilt^§EI4, ±fiii^SBlc4 *)&1e. 
50 Ht*lclMI«Sitt:«^l. ¥PtiE-iiS 
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smwfcsia £ m 2 o b ^m^sis ttx * 0 
( 9 ) tte±.tt»*»3^ «HE« i b*»p»*b* 

U UiTETfiMB-frtt*** «rE»2«)B**W«Ji*«r, 
(1) £v*L (8) *^v»1*:fc*UE«Ott*ffl*PiS 
[0 0 8 4] DTE (1) «rv»L (8) flOv^fti^Cft 

ft $ * * - t **:»W££14tf>W«<0«j£ <b 1ST * * 
[0 0 8 5] £^*d4*«*5>*0KLT*>* MS&nX 

[0 0 8 6] Ltf>U ±ffiifrfr«***l *>B«*WRS8 

ft*&"»*i::Jttti"itid\ Ttt»^8B* f ±tt«*»^« 

[0087] ae#o«B5tt*^*piaiaofliif 

d k < git $ ft* t #x. ft* o 
[0 0 8 8] BL±RML/wiaiS.US^§. 
Btcisv^ii. ±tt«*»#, *l <7>B«mw«S.Jt 

«FSKHP9"C«ftL»*B**W*SE*fc LTftS 
+ £ftU»U Ttt**»J±. «2<3B**W4*ffi' 

te1-*o 

[0 0 8 9] wOgglC Jftlf, IffM^gfOftg 

ft*c 

[6o9o] z<D&mi~±*uf % a 



(9) #132 0 0 3 - 1 9 1 7 7 4 
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(10) «rE* 1 1 aWKftSB*** * frE^MOfj 

H-r&B**W*S8*fc***. *rE±ffi**» 
ri*. «E*W^««lniaK*:Bi"4B«*W4«R*«i. 
K=SieHnT|EftL»*B«*H«lR«i: LTft^l"* 
«rE*W«>ttft»-Bi-*B«*W«ffl«tt. SPSffi 
Ht*Lft^B»*W«ffl*kLTftse-r& (9) fflU 

io [00 91] mao^Ks sir 12 (9) atc***>£ 

.Hitlt. B«»M«lll*Oft5aKBLT±ft»*«»c# 

[0 0 9 2] DTE (9) A *1 ^B^¥ 

MttSi*^ *WOfl}atftiaR^BB1-&B«*iafl«ffl* 
*W^ffift^B^*B«*W^*k**tr.affl|-C 

[0093] sbc. *w^«r»traa*K 

20 «S8*tOv^riit. *5££KMifc LTTtt»*»:ft 
ft S ft * JKJB-c Jtlfci" * - fc * ? °T ffi-c.*> * o 

[0 0 9 4 ] Ttt«*»KA» : S*i&B«*W 

[0 0 9 5] Lt, ClOJ:^ ^Tiitttt, 
30 *W«>ttftlBiaflE^BBi"& Btl*WRffi*fclB*:J#fc* 
£*fr£*KJtl$U *MO«fttcH1"4B*»Wtt«*^ 

[0 0 9 6 ] BL±KKLfctt«.^»cffe, *iRtzft*B- 

aK^H1-&B«*W«ffl*k, *WOttftfcBi-*B 

»JnaK^H1-*B«*IBS«B*i±, ffSIEHrt-CRft 

" Hi-&B*»H«»*«i, KFSIBH**L&w»Bai»W 

[0097] L/:^r, agfc 

4o 

[ 0 0 9 8] *Ui\ ±fiJt^ 

*mol9»iDaK^B8i-*B«mM«S*«:, * 

L»*B«»W*«*i: LT*56-f&* f , * 

50 k LT*5e1".& t^>t 
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[0 0 9 9] wOUJS^aiHitLl^ *M«:.*as** 

(11) UBittlM-W*. *E»E**>«*k, » 

(rTt>4>ko4?&< k fc — «rEHFSCB<0 
(BfcKftS** (9) ifcli (1 0) WzUn<Ogt£M 
VVUIMMtB. 
[0 10 0] c«>««m:*itf, ±ttflMr«ic i.OStie 

OSS Mil** »»*>»**K*Lrt:fc*>) fc, * 

^JBA4tB (flilt ) ko 

^ft < k t-*H*-^v»T»fc**ft - k^lfefc ft 

[0 10 1] L/:^ot, I(7)^tt:J:n(^ -tOflW 

&B<oig£. *ft#B£T**»-frfci±j*ar*K 

o*»fc*M«a«)il»ko^«r< it-^ioWtt: 
iitt$«:ii:J:0, ai|E*0*JBfc*piJiaoaW 
ko^ft < k fe-^k^HftU^^-CffUJiiE^t-J-* w 

(12) «rB±tt*fr«* f , *<n:A*$*L/:flffl[i: 

BftlOBB*Mttlttt*ft%U tirBTttS^W^ 

W^RftS n* J: ^ UfoWolli 19EWS* 
Btf/H OjE«^ES£i-&***M J ET p ^uavv 15 
E» 2 O *r»5gi-« (1) ftv*L (1 
1) awv»rii*^EI»^)«t*H*MiIIM«lliP««« 
[0102] ■ C€0««t: 45V»Ti±, VHOXtt* 

EJt i" * *m * # 2 mmm ^hnx ft § mm 

[0 10 3] LfciFoT, dOSIfi 11**1 If. #a?S<7> 

ft § **J6i- KJttt L 
Tgg KJHfrft* & - k *^Tffi k ft £ c 
[0 10 4] w^gtcfc^TIi, S^mM^t 

[0 10 5] L/:^oT, :^fCJ:it^ ffiSHlS 
Ck^ggkft^o 

[0 10 6] ft^^m-rnif. ^JSfcJitfTEtt&JRi:: 



(10) ^H2.0 0 3 -l 9 1774 
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[0107] l^ot, r^f^j it, mm<Dmi&* 

«W*»u*«ftLT»ai-&c:k»cJ: i), mp^Sti 
£ v S a U- h 1-*JgjtT** - k (±^pj X"C«i ft < ^ 
mM<oaffii«r*#fcft»^r-r;i/m »)Ei£ 

jRKKjetTjJtft-J-*^* < k t» I oo*fti:j: >)E& 

i- & k i- a i k * r ^tb-c* & . 

(1 3) tWEHfrB* 1 * *rt.KA*SftfcfllWK*-sf 
fro, «re¥W*>M&*>iItt4:, -tOJMiKftffil- 
10 ^>^?^k«l^k±Ttiko ; i*>o^ft< kfc^rft^k 

i mwrs* t jts-r * tz #> \z mzim<o t**^*- 
-**«»-r^feM***ft£i-* (12) «he®o 

[oio8] ±tt»*»i5.tm r fi:»*«Bc^v^rtt, 
s*«^i±. *paoa«6"<:*o*iBi[^<tk uraii-n 

[0 10 9] ItiUtt Ln *lT«li, itSttCli. 

[o iio] Ltztf^r, mftua. Ttt«^»^e>« 

& 3 *ut * 2 tf> B SVWRSIJI * & *5> KttJfco 

[oiii] it> -^u. xmzitm+ztji*. « 

tfe*k*»fc±T*k»cfl«*itT»Si*tL4o L/cri* 
or, flLtt*7*;Hi, »»o«f»»k**k"±T*ku 
30 H LrMwaBfeEat 4 - t J: t Tft 4 

[0 112] tt±KBLfctt*u:afc*ft, 

a*k*»k±TJjko-9*>a)^ft < k t«r«*k«* 

40 WJt^tltS/:^i:tS[^7^fax- ^ *»J»i- 

[0 1 13] IWoT, Cco^gc j: ti(f, T^^i 
^ O^J^fg^ k «B«U43t»-C«tt* , ft v^-c*tt 

3ei-*-k*^Ttekft4o 
(14) *E±taLlS*«kTtt**«klHT»k«)^ 
■t>^^ft < k t 1 -f-n-J: 0±ti<7)ffi^^^ 

mP^mte^aSikO^ *,<7)^ft < k t-^^rESii"* 
50 ^r'^tcfit^, ftU«)TE^&(:iliJt<J1ff ^ 



(11) 



2 0 03-191774 
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"fcflHR«)Kac*^v»r»I-J-a (1) .4v»L (13) 
10 1 1 4] ±ffiJi4rS5tTffi^at^gBt<0^*L 

10 115) Lri>U -?-0- : eT';w**iS^-f-4it^> -ftc 

it, *fin±, *fta f E&1-**tJ&i5.fcu r iK4HDisi&fc 
[0 116] ::c, r*WbW*9SMfcJ i±» 

*) , S <b K, -t^m-fr k L T O, T ? j. i- 9 \Z X *) 

< 9 J - » ClEB ? « Kft *ft * Wtttt 
[0 1171 £<OJ: 5 Lt\ 
Ho^<ttioro#-»i', *ft* $±.ffi<o'S#a» 

flf*«>imc&?ir>?*jE-r » tots *t-cv»4. 

[0 118] Lfc#oT, COHfilC .fcftjf, -t-f;Wj9* 

[0 119] *-LT, Z<7>S.ntt*r)\s<D®jE®tm t tt 
j&D£ftftlf, -*0*^Ji>*flii»Tfl5jS$ftfc«»0«ft 

•ti:*£t*%^t^-6o 40 

(15) »E**T** f , «rETttit*86*'bittEtta 

WT**ii-*K[6];&»TfflM=^IIlfcSftfc&S<D8B 
-e-ftfjft&oSBfra', ±Klci3v>-C, 

stai-*7tftu«rE«[ao.T.i'f-ai-^4rw»i-'<s 

ffcllffllfi *r * ft *b O 7 * f - i - 9 \Z H L X fj-Ei" 4 

wmmmzti&xi \zmm.%i<r>m- 1.*.- 9 *m 

aii-*»JffllSCtr^A. iWE«-E«l±, (a) ± 



mi hit. iirETtt»*«*»e>tt»s*i.fc»2«)i** 

Sr H^-f * ft C -t ft h ffiSW T * f- i J- - ? 
§ »J»fi 4- -tft ttttW 7 9 9 oh. 
#KBBLT«E*ttU«-E-*-*±tt»E»t, (b) Ttt 
IcS^T, ltrE1Sac0T^f-j.i-^<O-5 *>0-g&UKJ 
LTffctfbft, *TE±ttfi«»**e>«»3iifc*llM:* 
itE-SBO T * f - i i - 9 \z5m-f Z> TffiS-ESB t £ 

A, UE«l»ffli±, frE— gp<or^^ii-^tc 

i^--^rtcis:JtP>ft^**, a^r^fax-^i: 
KLTIi, «TE±ft»E«8J:«}TttCiJv»-C, &7 9 + 

frE±te#E8B> Ttt»E«M3J:tflW«l«tt, *ft 

-Jl'fcTtiJEs > t"i-*U|gfT tic* >K -E-n 
^ftK5-;L'bftrt:B*©«E*2ISi-*-.& (1) fcv»L 

(14) ^<o^r <t*>nE«oiE^-amM3Bi»jaisi 



[0 12 0] liI«II$StSf<?)Mi:ISii 

(jar, r^cotp*j tv^) **tihmkim<o7 
9 + J.*.- 9 izfrm-r z z ttf&m t % *> o 

[0 12 1] KOiTifffi^ffCLT, 

fax- ^ tC|6]*>-9 [S] » HHW<l:S-*lfc««CO»«-«r«- 

[0 12 2] L*»<>, iO^gtcfc^^rii, *tibfe& 
(OUS-t 1 , (a) ±t£lCiJU»T, Tj2ffi-fr«*"b«*&$ 
ii/c^ 2 O i WH«UB> «r*ifti- * i:M©7 * 
f- i i - 9 i WW-t*< § WlffllS * ft e> «iO 7 ? f- i 
i-^JCHLT^Ei-i«-ES8t> (b) Tfi»-in> 
T, -5-oa-ESB*"=»««&Sft/cftiJ»fi^H^Sfta i i 

izm&nr 9 1-?.*— 9 w&w-thismuk zstt i> <o 

tSft-CV^-5,, 

[0 12 3] "J" £<0^filC iftlf, -E-ftO^ft 

8«3V7 h-jxTsa^ s-ESstft«wa5t* j s:vH;fl- 

Si?fta i -7 icpgg'ftSft4 0-C4)So 
[0 12 4] maoiTU, -E-ft<b^EWtWJ«l«|54: 
l±, 7 7 h 7x7M±It'i:aif*bftTi^/: 
ft, &*t-oi>-cii, flfe^lcfJli4^-x.*£ti.-<. B§ 

s6t4-0, M^tc-PV^ro^S-Uv'Uafeff LTff -7 £ 
t tWEfc «r*. 

[0 12 5] WJEW^IWeSfiUiJ^Td-teU, SIJW 
«>*ii:fi!lt«ail[«)7?fax- ^ ic-SFST-55-E 
T- » 4 ^53" t ft If , «a©P§ 4r mtt v » 1 7J-E-C # ti v » 

[0 1 2 6] ft#0«C53-lcoorii, Saart^iHfcfMffl) 
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[0 12 7] :«)J:o4»«tfff(:LT, 
«K*v*-Ctt, (a) ±tt^*w»T, tttt 

* h fttt £ it m 2 tf> 1 flWmftRft £ & * t: 

<b*I&07 * fax- 9 o£ffcc:&3 LT«E^Wli*E-r 
*±fi#ESBk. (b) 'Tttfc*v»T, «»7^f* 

Z>T&»R&t £<&tr tot Htt^c 
[0 12 8] 1-^*>*>. :^ft:J:^ **io$tE 

[0 12 9] *ftfc±tt#E«iTtt#" 

[0 13 0] £<bK. *3RK«*««i;:i3v»TI±. miff 

»DW7^tax-^t:HL-cii, ±tt*E«J:-- 

[0 13 1] Hl^SttW^Wb^J:^:, Z<n£m 
ix, < tiV7 Hfx7»jti:lBL, 3«* 

^1t&07?^ax-*i-ft^faM-, ±ffi»*. 
Si, TffiifrfrB. ±tt#E», TttfrEttSJsVWWi 

[0 13 2] Lfc#oT, w«9««i;:J:*Uf.- **i<0£ 

#o*af < uv7 h^JtTDMtomiftoaK*ne* 
[oi 3.3] • «ijf*m+n«dr, -*auis<t* r±ffifl« 

S&J > rTffi»E8BJ ±5 J: V r^JfW^J li, 
1 A -;l,fl)*fr=> > t: jl- * i:J: O^ff-f^S 

(16) firfS*Sffc07 ? * jxX-*?^ 47^.fai 
R1-*T*f ax- ^Oft3»*1Ift-C*)*^n,-^(I|« L 



(12) $#§8 2. 0 03-191774 
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Tttit<b*LTv*& (l 5) JSKK«ogt^SSMa»»J 

(17) «rE«»^r^f ax-^^, «te¥w«>£ 

fc 4r^Jffi)1-^«S:0*eKIST ? ^ ax- * £^ 
I7^ax-^; x »E»«*lwB-i- 

«rE*»tc«i-***jat*k, «rE±T»uHi-* 
io tt-g-tr i-5c^Ei-4 (is) i^i± (is) jikk 

[0 13 4] Cl*>«tfciJHTIi* **CJS2l-J-4*gfe 
[0 13 5] L/:#ot, ^OgllUtllf, mmS:<D 

; -[ 0 r 3-6 ] • 

[0 13 7] HI fctt. 
SWWaiftiUfiPSSeo^- K^xtSWd ^if 

30 [0 1 3 8] .-^noTUaSfin-f-ii-rit*: 
Hi ofcflir^ bh^45v»t r f i J i±XltrH, 

r f rj t±S«f«, r r 1 J li2H£ft> Tr rj li*^ 
[0 13 9] BtliSi: Ltx>y> (P3« 

«H) l 4 £«x.-cv>* 0 :ox>-;> i 4<D&mm 

>v> 1 4coaet^s<±. t/j, iiz^cjsi:. igtt: 
^7^;^^2o^ (j^t> rnutf^j * 

[oi4 0] :<^j;o^x>y/i4 <om%.mmi*. « 

D-yh;uHK) 03««CMffl^J: »3liaL/:^ x>y> 
1 4 ^«*S^«l*Sn*«ftO*o**«»^J: f)K 

[o i 4 i ] fti5#Wi-*Lif % :o¥iao^tSil!)$T- 

50 Yr-'J -y K««gftmr-*&**tci±. »tljSiix>> 



(13) 
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[0142] ttmmm®ft. 
ram ^mm^x $> * 0 *<otz#>, *>v> 

4, yn^7v^7F2 6iJ«i:(i f 7'77l/>vt^2 8 

^'-^2 2> F7>^vr>3>24, ^D^7Vt7 
h 2 6i3J: Zfry t V > v * * 2 8 li, ^S&ISU *ii 
OfB»*f*ft. 10 
10 14 3] h7>^5 7va>2 4ii, SSli^i 

[0 14 4] *W±, iHs^tcj: ijEieSftSii&^T 
TV >^*>f -;V4 4 tfiitv^. f^^fT'J >^ 

**c-t4ia<E»fif (ttT, mm t^o) n«ufcK 

§ » lim^M KSUSP *Tffe t $ ttx * 0 
[0 l 4 5] a£S*»oi6jS-j-ftfe*>«r»)KA«±. 7D 

*t* 0 7D> UfT'J >^I5 Oli, ate^^i: 9 

*snt«asj-i5v»-c(i, ^fru>^ 

we$>& e 30 

10147] s-sei OKI*. *fto@e*£P»J-r**: 
kmhs*., 4*. -jmbkibi:* SBM^&mei or 

[0 14 8] CComMC^V^Tti, 0^, 40 

^>->a>6 2t*LT»* (0^Lfct>) 
tiTv^o ^f^^/y a > 6 2^®S#tt(i, ffiSUU 

[o i 4 9) a±.ttWL/c*M^>#*aK*«i, ^n^- 

(2) h 7 > ^ < 7 > a > 2 4 t tKff) i:W»t 4 50 
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607^.^- * 7 2 

(3) »I6RJJ#*»"«4 8 **ftttKfflf»1-& 
7 9**.*--* 7 4. 

(4) 7 d > h ^ f 7 'J > ^81 5 0 1 1*19 t 
htz*><D7 9**^-9 7 6 

(5) UMf7»J >^»«5 2 
*(7)7^fax-^ 7 8 

(6) #rv-^5 6*CfflOTKHaL-Ctt»t?>*L, #7 
U-*5 6i:J:'»)'*««l Olctra£fc*i*(Wtt*/i'** 

0 (U2 3 tzii 1 oo*3&*ftSSfl3USSftTi**) 

(7) £-**^> vs >6 2 IzmmzMmLXi&ttb ' 
tU &^*^> v s > 6 2 O«««tt«rlffl80U**»U 
i»U/:M1l»W7?fii-n2 (H2 3 Uii 

«S07^iX-^ 7"0ft^L8 2K«*Siifc*SS 

[0 15 0]-H2*:ii, *oa»WfBi6«(0^>- 

'a 9 0£±*£ bTlgj&StLT 

7-n^r»/-^7F (£IT\ TPUJ fcv>«?) 9 
2 kROM'O^'JO- Ht*"4-) 9 4 tR AM (^^6 
mx$>z) 9 6 fcriV<;*9 8KJ: »)Xv»£8HlE$ 
iis:ii:J:ot*jESfirv^ 0 
[0151] PU92li, B4 U*-r±ifcji'fr» 2 1 0 
tTtJB*82 1 2 £HfrSB2 1 4 t Iz-D^XtrtiftL 

oiitt^o ftit,3ooCPUii, R OM 9 4 t R 
AM9 6i<r*tLTt^o U:^T, ^UttJBSSK 
fc^TIi, ±tt«Htt82 1 0 tTttJS*»2 1 2 ktff 
S2 1 4 k* f , PU9 2lZMLX^lzmL2-£htiX 

[0 1 5 2] £/* I, «PUrii:<fflOR0M9 4 
fc R AM 9 6 t i^Ht^it 0 * 

toJ:ot:L/:^:ii, ±{£Ji^S&2 1 O.fcTttflM* 
«2 12k*ff«2 14t^ PU9 2*:BLT<0*4f 
bfROM9 4 *SJ:tfRAM9 6 CM IT & 3lV»K«S: 

[015 3] PU 9 2 £ 1 ooCPU^bML, <*-CQ 

1 OWC PU£±£Ji^SS2 1 0 tTttJt«-ffl2 1 2 t 
Hfr»2 1 4 tlZ&miZt&iimx&Zt i>*I&X$>2> 0 

[0154] itz. ±ffiif*«2 1 0 J:Ttl«4rtB2 1 

2 fcHftSB2 1 4 tw^^< t t 1 oo^i;, 

«ft^>cpu«r«0S'CT. issiftis-e^Mfflfafc 
[0155] znmmmffigt^-i** 2hiz y a*k>* 
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-7i-^10 0tllli'f>?-7x-^102t £M 
X 9 8K«MS*lfc#t®Tfiix-C^*„ £<oai&*IJ(*P« 
BI4, ASM >*-7i-X 1 0 0 £4|-LT&2£<0#a 
-t>^lc&|iSiv iiitK ^-7x-^ 1 0 

2 LT|}j£<?)#i7 ^ f ax- ^ ? titv 

[0 1 5 61 S3 Kli, R0M9 4 <D«#;**8E;i:tttc^ 

[015 7] 12 4 ki4, frissi&fljftissBwv? )• ■? j. 
7mmm±^\zru ? ?m-?$t2tix^&<, iBiiau 10 

14, $e>K, c^a»WJ»§SfiK«SES*L*&a«S«> 
[0 1 5 8] H4 t-^-T J: n tr, ::<oai!j«iJ«l8Sfiti> 

[0159] a*K*©«f*ffiffii±, «fHflt«mf»«B i 

2 9flmsftT£roa»iww5S«KA2jsnae s 20 
am*«rSi-gi«««J4s autfliwiMtttB 1 2 4 cj: 

[0 16 0] ioati)WJ$l£BI4, £-55 nf> 
*MfcflMHMW6B 12 0, *Il1f fBUStftlSB 1 2 2 ±5 i 

immm mw.%^m. 1 2 4 a> t. hp$r •) &tr z t amm. 

SSB (_tftii^gB2 1 0, Tft}g<$-S&2 1 2i3it/^=if 
66 2 1 4W») mvfii*uisv»TJM»Siirt:flM»* 

[0 16 1] B5t:i±, itlHlMRnfettB 1 2 0 &flij£ 30 

-t^^-a-tv-y-feio-'^-ax^ -^^sti-c^*. w 

( 1 ) iEmftf^nff 

■ '7*-b/HWlF* l-n-?-t>ti 3 0 : l^fi:J:2 

(2) rw-**fl5M« 

• 7u-*mitt-t>V- 13 4: iefi:i47u-* 

• rv-*^ Fo-^-t>ti 3 6 : aetcis 40 

( 3 ) ftflgHft 

• 14 0: aetcii^fT'j 

• ts&t h ^*-t>-* 1 4 2 : HEtCI •) X-rT 'J > 7" 
.-j-.-f-jM 4 UiD A fcix/j^ehA^fclfcaj 

( 4 ) &a* 

• *a • mHSBSiftlJffllT. OfH6: a(E*U i <3 , 
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• >r 7 f 148 : a^#tci 

• «n*a*v r/^<f -yf 1 5 0 : set»:i 

H6 i:i±, vmnwRattBi 2 2 *mf£-r&&mm® 

( 1 ) una«M& 

■aHDlK-t>t] 6 2 :¥So«tDaS (afcfctti- 
i±, *wB^jtt»if^«-r*«winaac) fr&ffii-*-t>^ 

• ±TSDaK-fe>"»M 6 4 : &*ISl 0 t^frtorau 

*j»t*«*t«Kc±TiinajE«:*a-*-a-t>-«J- 

(2) ajsra^ 

• »iit-/t 16 8: mMoj£*TagT&**a£fctij 

• mttas-t ^no: 1 o ou^as-r*)* 
*wajE*«ffl-*-«-fc>- , j- 

■3-U-H:>tl 72 : *MS'C\£S •) O 

(3) h H" >H« 

• i> '>*>U(E»-b>-9- 1 7 6 : ^ > >* > 1 4 (O^mk 

•T^Y-f-J l-v+7 hHieiS-b>* 17 7: h 3 
* 2 2 <7)T h 7"-; h v * 7 K0|5)£&fc1fctiJl- 

(4) -C-OflKOttttBS 

• ^"f -V^E-fe>-9- 17 8: &m*£l OW^-ft^ 
*lflE*fctii-*-*-t>-9- 

•ttB*9> hJtJefcBl 8 0 : *W*»jfeff LTv»4» 

^fe#S-rnJ4*, :<OBlX7> HE5e4SBl 8 014, 
011 x. IX, VHmMRRttBBl 2 2t:St4-t>t(0- 

k, -r^cto*>, stspas-t>^i 62, »eas-t>* 

17 0, 3- W- h-fe 1 7 2«?^<b<7)H-§-CgcJi,> 
[0 16 2] B7i:tt, SSltf H?lllt 1 2 4 ^filffi 

-r*&a&3ftf ? ^$*LT^* 0 kit, A^MuyijE-r 

(1 ) imttlW-rfcBl 9 o 

(2) lftTJlttatf >7&B1 9 2 
*tr) 7i:i ijgffit^^itibic 

( 3 ) tf-y- VB/v^fil 94 
^*U4, itkJ*±S/-f4il!il21±lci=(t-i.?:pomS(2;B^ 
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(4) Ifv^fA 19 6 

SI&JBtt) K 

* o»fcov»TftJgS*fcHBM«. — 8##JkffiB^ 

ogmrais (a»*atfejc*-sf<fli*) ^^T-sr^-r 

[0 16 3] :oMv^f^ 1 9 6I±> e¥ 10 

flWT&ft LT § fc*»4 fciijfeft Ltv^SB^BIju 
[0 16 4] H4i:/TtJ;^:, ttrEXttttltt&liav 

7 ^xjMii, ±jso»^flm«fHia 1 2o,$ 
mis «Mm*« 1 2 2 is j: zmmm $mn&m 1 2 4 20 

fc, ±ffi»^»2 1 0, TfiMS2 1 2 45J:O e ltfT« 
2 1 4 ^tL^OOCSLVMcaLyjK*-^^'^ 

[0 16 5] 13 £5*1" J: 3 tc, ROM 9 4 Ki±, ±tt 
*i^g&2 1 0i:RHLT, ±tt»*»JB*v**-->i'rt f IE 
«SitT^* 0 £ ROM9 4i:ii, Tttfll*W2 

i^o ROM 9 4 Kli. *ff»2 1 4 KM . 

[0 16 6] ii5ftft^ loO^va-W, 1 

[0 16 7] tLT, ****«Hi5v»-c-lis 
a-A^*, ±ffi»*ffi2 1 0 tTfi«*»2 1 2 £^*t 40 
2B2 1 4 ti:r^irivM:MttPU 9 2 UJ: «5H1t 
$ti4J:?i:4oTo4o 

[0 16 8] iwT*, ioatttOfMIBft^ir^-titU 
HI$^^n/:«flM 1 2 0, 1 2 2, 12 4*5 J: If 
7nax-^ 7 0 4'^L8 2 0«tl«:AMO«figi:W 

1 1 2 0, 1 2 2, 1 2 4 i±. AHWBjfcSeiCffilfctit 
t&**fc+»fl\ ±ttflM*»2 1 OliAHOMSKittfc 
«i6**fci-«fl\ Tttft*»2 1 2 *3 J: tfSEfiW 2 1 

4 (iAini^a»Hiau<ttfc«<g«r*fc-r«». *lt, so 
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T ^^_x-? 70^^18 2 l±AfflOai6#f Kflifc 
[0 16 9l'H8tc(i, ±.fMB*»2 10077^1 

[0 17 0] ±GHfr*»2 1 0I±. -XOUfrZ&tx X n 

( 1 ) B *ffi&ini2Stt)tff 2 2 0 : HI 3 izm+ B S» 

(2) i««£ft?S»S52 2 2 : H3^i-l«fl£ft«# 

siii^saftoB*^ ^ i ^ 2 imn-tzu 

(3) a««2 2 4 : S3 i:^t2o<og« ; e*/i-^ 
aitot^f) i o*B*i»ttiniaiSg x 6 t L"C««-r 

(4) 1KS2 2 6 : ±E2oo«iR* v^-;v olfe* 

lotiSKft^ 3 t Lt»{t*»»- 
B««f^iD5iJKfa»«2 2 01*. *©3oofMi» 
2 4 0,2 4 2, 2 4 4 fc«B*.TV>& 0 

(1) «*«3I«B2 4 0 

9 0 1:1 «J«k3aprffi4:«-g-Cffiifei-&»53 h T**o 

(2) flre«L3«2 4 2 

:tLli, ¥R1f$$#M 1 2 2*?>0«-?-*:3>tfi 

[0171] C^«-J§-«LS«2 4 2 ti, H9i:StJ: "9 
iz s *<{ J rimm&»2 5 0 t«iTt^o i*U±, * 
-f*ffi«BE-t>* 17 8. 1 7 omfrb 

Oift:S^I, ^frSfSl 0O^>f^o«ffi («;Uf, 

[01 72] iS^rimU 2 4 2 li, S q, K, 13 9 K^f 
1 9 HUM • ffcil • flfJhfl5E»2 5 2 4r«iT^* 0 

[0 17 3] ClOtfFJi • f£Ji • ffjh«S«6 2 5 2 fcisv* 
T(i, 0!)A(f> 4 OOffit^TICO^Tteail^O 

[01 74] m^&mU 2 4 2 ii, §9 USi" 

J: -9 C ^[sl«a^2 5 4 «ATi^e tSfit 
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[0 17 5] i<73SSlSfl5g«2 5 4 U*^T(i, -Wi 
(3) m^«k3ia2 4 4 

WMtavifa-^ 9 0 tc «£ Wl^It^ff^t 

[0176] ;iO«*»I»2 4 4li. 13 1 OC^tJ: 
■9 «H$jfefi : «L58i}RJtSB2 5 6 irSxt^o -ft 

[0 17 7] RgBHTOli, mi-l£* *W£ 

atn^&RfiKIK («itf, -2. Om/s 2 ) 

& B# SB t L T ttK i" * - t 4 RJSfe T* ft 4 e 
[0 17 8] C10Jt§t*lTtt»«»«2 5 6 K45V*T 

2 tci: 9JM$«ftfc*M1ir*IHfeJ:« ttY-v a > -> 
^r^ l 9 4 m O^^ft^SMomffiteilk. 

[0 1 7 9] «SjfefirW*li, **ttKI±. W3^a*E 

[0 18 0] «*«a»2 4 4 li, 0 10 KtF 

tni:, **ffjhre««»»2 5 7 «r«ji-Ct^ 0 w 
*U±, SM<a«»Jta*K5gfil -3. Om/s 

&m&±mmt itiSgfi: h^SB-c**o 2£> 

[0 18 1] CO»»ffjhEllilt»«2 5 TUfc^T 
(i, WiLtf, il«>*f-Al 96, ft2«)fPIKStS 
5e«** <b , »H*«aft*1r UT v » 4 4 ti C *i * <b 
*ffL J: o t L-C^*4ilBO»iB/ifll» K 

*4 36»M-e*&*-ffi«»-eA&*»7 -f >T** 
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[0 18 2] .CO&mi?lLKRiSiJ8B2 5 7 icgv-c 
ti, Zhiz, «jtlf % Ifv^fA l 9 6. i-W-V 
a >>7fA 19 4, «r*E«*> 7^11 9 2^* 

[01-83] *LT. CO»HMfjhE«*«»2 5 7i: 

l t^il-c § 4 sesi^smifiLKSt t 

( 1 ) a«£^tt»o»» 

aus g y k s sfrftsnSK Gxt^stL*,' 

[0 18 4] «ttO«iDa*GYI± % 9LS*>*&Vaz: 

tto»**l**», *tm«K-fc>-»M 6 2o^m 

ffik LT*TO» . 
[0 18 5] *OJ:dULT«»StL/;«lina«GY 

-(BlB/iflHlOK*»«rJLa^-tO 
BB/< J: 9ft<K**tifclne««>-«'C**) **fc 
JiR*« 3. 0m/s 2 ) «r±HoT^&» 

*^l±, g Spinas GX^ 

m i n (/" ( (0. 8 • /, • 9. 8) 2 -GY 2 ) , 3. 
0) 

0 

[0 18 6] tztSL, ±l£o;v- HE-g-rtoafil^*^ 
GXrt J , 

IS:^«aS (WiLtf, -1. Om/s 2 ) 

(2) 5ms «) tfcO*«W«» 
40 J: 0 5m sSO$2V 5 ^*T-«3eS il4o 

[0 18 7] V 5=V + GX -0. 0 0 5 
S<bi:, 5m sftfl)$««), afttt«*»fe^*ff*rPlE. 
SSL 5^ 

L 5 = V • 0 . 0 0 5 

[0 18 8] ^bl^a/:, 5 m s t£<A¥ffi<0*iH]jiJ£G 
Y5^ SCMOSRffiffillJ&^aiff^^BKL 5 /ittHtl 
/j».«OiIBffi^S«rR 5 tt^^tcr^ 

50 [0189] GY5 = V 5VR 5 
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(3) 10m s^O^ScoS^: 

1 OmsROttV 1 0 ****TltJfc S ft & 0 
[0190] VI 0=V5 + GX5 • 0. 005 

mmh i o* s , 

L10 = L5 + V5-0. 005 

4 **U J: •)■«».« ft*. 10 
[0 19 1] 1 Oms?£o¥W<08S;&niIK 

G Y 1 0^ ^M^aftttS^^it^lPJlEJSIL 1 0/i 
(tKft^%.«Oiig&ll^24rR 1 0in:ti:J: 
0> *)}i5E£ft*o 
[0192} G Y 1 0=V 1 0VR 1 0 
*0»#3ftfc«5fe*iH«*GY 1 OCgo'l, (1) 
O^tWCLT, 10msftOlStSlD2SGX 
1 0#»SSft*o 

(4) 5-n [ms] ( n : iS*^<< * 3 ) ffc*> 
ttffl*)** 20 
5l£<i:>5 5 • n [ms] «0*1V (5 - n) 
2t5E£ft*o . 

[0 1 9 3] V (5 • n) = V (5 • (n-l))+G 
X (5 • (n- 1) ) • 0. 0 0 5 
Sfefc, 5 • n [ms] Stttt1t*fe*>ii 
ff^rpJEKL (5 ■ n) 

L (5 ■ n) =L (5 - (n-1) ) + V (5 • ( n - 
1 ) ) -0. 0 0 5 

o»*«ft*. 

[0 19 4] StUSfc, -5-n [m s] f^$lO« 30 
flD&SGY (5 • n) SPoattttit^ ^ilft^ft 
S§8£L (5 - n) «*t!tftfc».«oa»«**a* R 

(5 • n) h-tZZttzX*)^ **:J:«S?n^ 0 

[0 19 5] 

G Y (5 • n) =V (5 • n) VR (5 • n) 
*o***ftfcli£*lraa*G¥ (5 • n) 

(1) W»^i:H«tULT. 5 ■ n [ms] fi&OBSff 
ttfiDaKGX (5 • n) ^*S$ft*o 

(5) lEO^SS^OJWi, JSiSV (5 • n) **0 
i:44Jt, -f ft mW^ffjh+i-S-rHkOiBSft 40 
* c *<Dt£<oym (5 - n) amUWffJhlEftfc* 

ft£>0 

[0 19 6] 4i5ttSi-fttX, &«ff^-f *;M;i3^T 
wk rioter* *ft«if«*U(±JEftLftv» 

[0 1 9 7] BL±KflBLfc«»*a^J:fttf. *M* C * 
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^olilUfaL, *ftKtt^T*0*WO*a*1W» 
f^tv^ffllictgli Kttfc ortE k ft * o 
[0 19 8] m j 5&m.U2 4 4 (i, HI 0 11* 

It, afiv^f-A 1 9 6 7Wft«*CS«Lfc> 

hfeftLZn k LTv>*fflftKo^Tft5E3ftfc«IRa 

«»*ftfc«*n*-^*, aie^xaswota^-i"* 

[0 19 9] @8t:^tJ:^:> l«ffiftlDa*SI*ffl 
2 2 oi±, «rEtt»oa««r«iraaaE«:»»i-*A:A 

g x 1 ?SC*S& 2 6 0 k. g x 2 2 6 2 k, 3 

teM»fSU»«2 6 4 ttfitv^. 
[0 2 0 0] g x 1 2 6 0 ii> ftf^lf *^#Hfi 

1 2 01C J: ■*>JR»8ftfcT^-t^»fl£^ hn-* k 

-^»ffi*tta*?w^v^ra««raiinaKg x i £ 

[0 2 0 1 ] Wflii:ii> g x \mnU2 6 011, T £ 

* ho-? a c c flx.l?H l 1 

7-CS1-J:^ftM«iw«t^ SWttffellO&ftg x 1 trft 

[0 2 0 2] dftUttU ru-^S^O J: 
14* (ru-^rSftH) t-l±> g x 1 }SJt»2 6 0 

1 *«*i-*o 

[0203] -jj. g x 2 ?s»a 2 6 2 ii. mmm^ 

x 2 *«*-j-*o 

[0 2 0 4 ] Z.<ng x 2?g»S&2 6 2 Ui5v>Ti±, ffiJJE 

^»*«r«JDa8C* c iw»inaKg x 2 k Ltftgsn 
[ 0 2 0.5] mzmmmmmm2 e a c±, ^^r-^n 

ttS:|fil±$^&^ t «rBfl?)k IT, mj»0^?40T^^ 
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[0 2 0 6] Ell 3Uti, S]gffi&©JffllS6 2 6 4 i:i0 
, ( 1 ) SSfMr 

• ¥3 • JWBEKWW 2 7 0 

[0 2 0 7] :o«3-fHE«liSIISPv^fA 2 7 0i: 10 

13, jfriT»cattLT*a**fc9, 4fefr*^at£L-c 

[0 2 0 8] «a ■ *ME«liW»v^-r^ 2 7 

[0-2 0 9 ] £a*a-*HKBIflfPi'*7 L A2 7 on 

* 4 fc li OSffifill K Biai" $ ft & 

[0 2 1 0] • mmmm«9H'X*± 2 1 oi: 

*>fc±E^S3jai$MS"Ctf>B, E«B#BMIH («x 30 

tf, 5ms) rti:, uat^ smffjtffijs?r}a*-r 

aSg x 4 t LTft5e$ft& 0 

[0211] -oBSfrfetoaSg x 4 l±, 

c'fc^jZ-RfttlUkinaRt LTSfc3g$ft*or*& 0 

[02 12] •I^fS*^f>^v7 > fA2 7 2 

zft(i N *nax*a0weatft4£a*&*6 <nft* 
<o x 7 &ttttof[3K(r£s«tnrtttt'afttrSfl(iKrttiiDa 

[0 2 13] C60«^¥ ? m*"^ XT 2* 2 7 2 

saittrftmasg x 3^Mam<oia:£a 

(WAtf, - 2."0m/5 a ) fcLTfcffiSft&o -ft 

CWL, it**atciiJ-SLri»4»-fricri, 0m/ 

li, JjD3ffl!l^l3:£ffi 2. Om/s 2 ) tLT 

&7E£ft* c 50 
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[0 2 14] •i»S.&7U-^rv^fA2 7 4 

wfti*. wr*Eau-r««i 9 0, m:*i£«i*>7§£ 

1192, ISv^fA 1 9 6f^^^i:Io'i; 
*M St A WM: * * * - t ##3? "C * * * fl 5t 

[0 2 15] COg»3K.%^U-*vA7^ 2 7 4 

**.k«3eL^»*^tt. s«inrttiiDajKgx 5^«a 

«B<D&5e<I (fllx- If, - 1 2. Om/s 2 ) t. LTft5c 

Sitn^fig x 5 ^OtLt comfit 2. 0m/ 

s 2 ) t U^^^o 

[0 2 16] i4 «£ gSfl£ft«»»2 2 2 

tt, 1«»«2 8 0 taiEtlSbiWI»«2 8 2 t*«iL 

(1) S liSff»2 8 0 

Cftli. TOES*Sft0K*^v,*T§*JKft (ffirftffifto 

[0 2 17] 4*5#»i-ftl^ ^HJfef^C^v^Tii, 
2£3&«r*l t ^ -r T 'J >y*<t-A'4 4 Sr^v>^a«fia 

OMflfc (it) ^EiS^ftTv^ 0 

(2) 3IEl«&«HJ19e&2 8 2 

[0 2 1 8] 01 4i:^ti:^:, ^OS^fflft^Jffi)^ 
2 8 2lil/->^r-^>^f^ 2 8 6 fcfllilTv*& 0 
[02 19] :oi/->^r-7 , v^fi» 2 0 6l±, *W 

^«iEa««fi*SDaR g x 4 o t fc (2«rE«9t£iTft» 

2 t: tnrEXttff ihSEKOfi S U to rt: o TvSff i" ^> -> ^ x 
[0 2 2 0] U->^r-y>^f^ 2 8 6^@ 

[0 2 2 1 ] *P#**ft*T«.tt«r h U-^i-^S-^W 
t-i5tt^S^*^lV dii, -tft^iRJtHBSfr t OfcL, 
^o, v 0 ti-ftif, *StS$tii B 

[0222] Vd (n) =V ( n - 1 ) + gx4 • tO 
fcrtfU r (n) J ki^vfi^ii. {Rlt-Blkir9EL. * 
Po^BlEftiSffihEa^ * S iz to /• -d T jfefti - & « , • 1 

*ro>r > > h ^ft^>c. 
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[0 2 2 3] &m<o&mm t Kisit&ftex, y 
ti, n,$£xo, y o t-tz>m.&mm&x-Y±\z&\* 

X (t) =XO+V'/cos (y9 + y a) dt 
Y (t)=YO+V-/sin (£ + y a) d t 

x : jfLm®j5foiz¥ft%xm±<?>mmm 
m%-rz>t, *Mo^aintci5(t^e®x 

(n) , Y (n) t±, ^T-S$n^ e 
[ 0224] X (n) =X ( n - 1 ) + V (n) - co 
s ( y a ) • t o 

Y(n)=Y(n-l)+V(n) - sintya) • 
t o 

rv^o 20 

[ 0 2 2 5] ttz, fi^#»ffln Ki3tt*3-ft y a 
(n) li, *5tT3cS*l&o 

[0226] ya (n) = ya (n - 1 ) + t 0 • V 
(n) * 6 (n) /L • (1 +Kh • V (n) 2 ) 

Kh :^^lfV7^77^ (K*0) 
L :¥Bot^-i^-7 (Kin) 

1"&|IBO£lltJBnKfctt*§«tEa* 2(i, I&®*7> 30 

hits^tti 8 o n«t tjmfcztifzmmxyy s a 

[0227]£(n) = (ya(n)-ya(n- 
1 ) ) • (1+Kh-V (n) 2 ) -L/ttO-V 
(n) ) -L • K h • s a 

-r* 2is*T--;v£ftm-r£^T-&*o ^^2^^ 

[ 0 2 2 8 ] fcisffrSI-ftlf. *W* f jfefifi-* U->* 40 
««*fTtt»± u * - r + * 4 ttffift o 

ti, U->*-:/£U->*-7>*-rA 2 8 6 Ul££p 

[ 0 2 2 9] Lrt'U Wmi£ff*iz % -rc;X^»H^i5 

§ < ioTLl 0 ZttfVmtfzt IC^f. b->^ 
-y->^fA 2 8 6 CU* U->*-yffiJffll£*«* >-t 

[ 0 2 3 0] f:t, WOfi*Wj61rM«:*48Jt 50 
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^rfttt#*4ik«rate#^*#Lr4j*t«, ae#ii 

[0 2 3 1 ] Ja±<7>J: -9ULTiSt*$fLfc5ool»tt 
&iJ0&agg x 1 &i/*Lg x 5(i, H8 i:^ti:^:> 
2 4 {lft*S£*i*o :«2 2 4 li % 

**L<b 5o^§fMioSSg x i i^Lg 

x 5^)-7 *>aa«r*>0«:B*«f«llDa*g x 6 t LTl 

[0 2 3 2] ZV&1RmmZ&ttZ1&<om*lfy%^3L 
(1) aii*^J:9*a-*IBE«l««i^-f yf-l 4 6 

ae****^*:** 

ftiia^ ^>^*jf9on 
fr £ ae*?w«r L 

[0 2 3 3] a . smmtft 

sfl^»»a«oa^*Tfc*i*. 
[0 2 3 4 ] b. r^-***^ 

aiE*fl5* c «5fc*ii* J: 3 UiMfUDlS^M^ 
^ft^) 0 

(3) SSi5K.%ru-^v^f^2 7 4 *i»I«rRfti: 

i-**a*fc* SiSf.7w-^rv^f a 2 7 4tmn 
LtzE&m&mmmg x 5 u«>»*cut, %tto*a 

fin^g g x 6 t lt««s*i&o 

[0 2 3 5] Sk± % a«ttM*tt£Ml^K9iL£* c . Jtt 
(1) *a-*nE£ffi»;*<<7^l 4 6*«»fl5**i, 

jt^ma^r-f ?t 1 50 t«ft$iit 
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a. ri> 0 J: D:k&v>fc § 

gx6=min (gxl, gx2, gx3, gx4, g 
x 5) 

b. ru-^w j ot4)^ r^-t;^^ 

hn-^^o i »9*:S^t S 

g x 6 = m i n (max (gxl, gx2, gx4), 
g x 3 , g x 5) 

c. 7P-^At7^-t^S^hn-^t0t* 
4tS 10 
g x 6 = m i n (gx2, g x 3 , gx4, gx5) 

(2) • *HSg«l»J«l^^ yfl 4 6t±*f]E3*vt 

j^*** ? * i 5 ohmwipS*! 

a.- ru-^S<tJ^0 J: S 

g x 6 = m i n (gxl, gx2, g x 4 , gx5) 

gx6=min (max (gxl, gx2, gx4), 

g x 5 ) 20 

g x 6 = m i n (gx2, gx4, gx5) 

min ( , ) :JSart^45»t*«*oa«0-7*)0 

max ( , ) :fi»rt^i5itia»0»«^>-9*)^ 

(3) *a • mm^mmm^^ i a 6 *lt 

v»«:v^ JiR*a#''f 'r>XX4 1 5 0l±»flES 30 

a. 7l>-*&ftl3iP0 X 9*#v»t » 
gx6=min (gxl, g x 3 , g x 5 ) 

b. ■riz-^WOTiO,.^ 7*-fe>H*fM 

gx6 = mi n (gxl, g x 3, gx5) 
gx6 = mi n (gx3, gx 5) 

(4) »3 - *HE»M»^-f y-M 4 6 4Jt38*5i*' 40 
^ff>^^>f 7f 1 5 0t»ttSiiToft^»* 

g x 6 = m i n (gxl, gx 5) 

<J 2 li, 0 8i:^tJ:^ S4RW2 2 6 KttteSti 
io -051^2 2 6ii> BU&<0«fc O i:, ftib2oo 

[ 0 2 3 6] CO»«aH0^rtS(i*OJ: 9ffti e 

(1 ) IKfUJ: i) U- 4 8 tflgkftZtiXti 50 
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zwm&l't*. l/->^-y>^f^ 2 8 6 J: 
(2) J: ») U-V^-^l 4 8rt*»fES*iTv> 

fttft d 1 ^SSteA o 3 t LT3t^£*ii e 
[0 2 3 7] JSri5#Bi-a(X. :<OM8 2 2 6 Ki3^ 

te^, 1Ke»!slf!l;g8l2 5 4*q>o«»K*^-c*!isg 

[0 2 3 8] flLh, ±tt«^«2 1 OOttttfcRiHL*: 
ri*. Hi Stcii, El 3 cam*±tt*MWB*s>.a.-A' 

[0 2 3 9] ^o±ffi}ir^^- ; ev^-^tiJ3^TJ±. 
Xf^Sl (fiLT, *^ TS 1 J T*-fo flfeO 

2 0 &v*L 1 2 4 ^^^w-f-^toastL^o -OS 1 

io 

[0 2 4 0] s 2^*5v>r, "KriEoitRtJSfeina 
jgg x i tfmnztiZo -os 2i±, gxis*s2 6 

«T»fiO«JKg x 2d*3t#**L&o r<7)S3(i> gx2?S 
*«2 6 2 Sr**Ltv^ e fOft, S 4 CiS^T. H5 
^lfi?^lSgx 3 4^Lgx 5«I^i 0 
S 4 li, a^1«BibWJfflIfi52 6 4 S:»flELtv^o 
[0 2 4 1 ] glv^T, S 5 K*5V*T\ -E-tUb 
«r«iD*aft g xl^^Lgx5^)H^l o^sao 
liMUDftSRg x 6 t LTM$ii4o -OS 5 
t±, a«SB2 2 4 £«j£LT^£o 
[0 2 4 2] ^(7)fi S 6 Ki3v*T, ffirJ£Og»«Eft -5 
l^tJtSttio :©S6lt a 1SJWB2 8 0 fcfiMfc 
Lt^io Sfv>T. S 7U*5^T, Ifi&vEWMft S 2 
«S$tii e :<7)S7 (i, S^MSb^Jffll^2 8 2 

[0243] s"8u*5v»r, -en^2ocog^ 

ffift (J 1*5 J: IT* 2 0-7*,60 1o^fr^<OiffittAa 3 
t LTSKSftfco wi7)S 8(i, «R»2 2 6 "4r»ttL 

[ 0 2 4 4 ] J^±-C, ^leMl^va-;^- 
[0 2 4 51 Bl6i:li, B4 U^-TTffiJi^ffi 2 1 2 

[0 2 4 6] Tt£J£^SB2 1 2ii, -X<OUft'i:&tx X 
■ (l ) $MftSfiI^3 0 0 
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Ztilt, 31EflfttK*B* 1 2 0, *mflnURW8Cl 
2 2^J:O^Rlftffiffi^«1B 1 2 4 *e>*)«-»»c*-tf 

[0 2 4 7] Z<D9Mtm&MfcU3 0 0iCi3V>TI±> 
&IM&1 0Om«SS> m^O«*D^J£, 

y"7*fi. fM**U '^ftfl f *7 

■ioHMt^ttW. ±tt«*»2 1.0 c J: 9 10 

1 0 2 4 8) iO*lB*!B**5S«3 0 0 ^v*TI±, 

[0 2 4 9] :oni«iitiH3 0 0££ 

- M>*bO<Ig-Cifc£3-V<- hj&*K5e«*iHx.*:i: & 
K is it & *ff oJHfrffclntiUE t ^«SDilJS t i:S^^T 20 

[ 0 2 5 0] -fii:> * -f t^-t»J > 

t t on \z & it * ft** fcf - * tt^pjss l fc^r 

[ 0 2 5 1 ] il3-l/-hW2^f^ 

6 * £ IMf i" * w t £ * o 30 

[ 0 2 5 2] ^J:^^!^^ 
v^TIi, ttffi//^ ±123 -U- HB^KSeffifcSx. 

fc t § u it h mmvnm&mmm t mmnmm tizm 

[ 0 2 5 3] A^MtcJi, Kffi^ii, ±K3-l— hiB 
H^lfc^fil £ 8 t § K is it 4 mffi <7) *«r SfeSoiUS <0 

[0254] ttz, z<D&mim&m%.U3 o oizts** 

Ti±, «;Uf, ^A^v»M2 9 6 2 0 40 

"2 5»&«i:E«SnTt^J:^:, *p<7)«1-^a 

J6i" & t-'^ o— W"C* & o 

(2) S**mttSS*i«»»3 0 2 
IS3-U-hyrd tltlf^'J Vfft p d £ 4:^ 
[0 2 5 5] *<Dtztf>. B«*P5«S*«*«3 0 2 50 
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i±. HI 7U^i"J:^ic > gga-l/- Mg#8S3 1 0 
fcB«***"J 3ryft«»«3 1 2 t«r«£Tv^ 0 
[0256] B«a-l'- hiR#S3 1 OM^Tlii 
BSS3-U-h y r d*, liS*aVfcBSIE 

3 ii:«^^ *At«^r»*$*L4. 

y r d = V 'oS/Kl+Kh-V 2 ) • L) 
:ni:^U B**#*'J yyftiR#SR3 1 2 u*v*T 

j? d= (1 - ( (m • L f • V 2 ) / (2 • L *1 r • 
Kr))) • L r • o 3/ ( (l.+ Kh • V 2 ) - L ) 
tztzL, 

m : *f^Sfi (Bt*l) 

L f :llMi»^C)WIW.itOEl (BUS!) 
L r : 8t«««i^t,tMlWiTfl)EI (BEfcJ) 
Kr.:«»03-t')>^f0^ (Bt») 
(3) »J«l*iS»8B3 0 4 

Bfl*W#»***»3 0 2 izx*)m*ititi 

I0 2 5 7] :oMIMX1HI3 0 4 li, fMO^tS 
«J:rfBiM«B*»^*^S. »W:ov*TOBl3 
> hMd £*»»4BStJ»SD»Rg x d £B 
IttlJlgy d ktttLftiiWk LtiSIt^o 

[0 2 5 8] *<Dtz*b, Mfll*iR*8E3 0 4ii, Bl 8 
\Z7F-t±n IZ % g«3-^->>h«*»3 2 0 tUI 

fflftftiSRSt*»3 2 4 t B««iniaR3t*«3 2 6 t 

[0 2 5 9] • Bffi3-^r-> > h«»S83 2 0 
:olS3- : e-> > hmnU3 2 O^isv^Tii, 
Hi6iD»Cl6**^-<b*t*B«3- j e-> > hMd (*£ 
»«-r(±4r<*»<l-C*&) Jt*#^yy 
y^^, B«*#^y -^ft/9d, Jta-i — > y ris 
J:tfBSl3^U- h y r di:g^l> ^tffl^TStJt 

Md = a- .(/?-/5d)+b - (yr-yrd) 

a : B5c«S*:li*3V tBffi.a t CIS tTftft-J" Z> pI 

b : m^mt tzu&mv t&w.u t \z^zxmt-th^ 

fttt-C* 9., «P*(ift • B«tllJ«UDi*jta»-«3 2 4 
ioB««r«SDaS?KJt«B3 2 4 tiisoTii, JlGMS* 
$B2 l o^^ttte^^BaiiKr&SDiEJSg x 6^, mr^ 

* (trainwta^, iimirhi&mz&-fhfr, a 

J:-9i^tijE^ti, *wH3El:J:f). * 

[ 0 2 6 0 ] roB««r«traa*«*Bi;3 2 4 u^o-c 
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14, B*«r*4niSiegx6«:»jE-J-*fc*OjlliE*gP 
1 u s#ft5e3*i*o ffliESgP lusli, **»»SR 

J: Ox *ftfcttiE**fci:S*i"Cv**o fitlEfigP 1 u 

s 14, *w a -<< as«rSLSDSKg x 6 

^S-£fc^»^KI4. S<£HS£i:Ox i»Kx *M£iJDii 
BSllMfcin*Kg x 6 «ri«DS*fcv»**^ 
14, 3E04t«rfc& 0 
[ 0 2 6 1 ] *9lttJB3g££t*Tf4. H 1 9 

d*feo«KT**3-u-"h«SfcA y rOlWli:6 
tT, fiilEsgP 1 u stf>tf5efcgP I u s 0#ft£« 
ft* 0 -OWgfltg PI usO(±, Wxtf, 3-U - h 
ilAyr (BE/*) 0*£itH^iflrai-*^^tlTffi« 

[0 2 6 2] d^g^«imtfDSiSiSffa3 2 4 fci5V*T 
14, *^)J:^ CLTft5c*tL7tW5cttgP 1 u s 0 fctt 
3E1-*fci6C»*t»*ii4*'^ >VG a i n**ftSgS*L 
£ c :<^yOVGa i niix WAtfx MV^ft!-*- 

[ 0 2 6 3] i<0§**»lDiS**'««3 2 4 ^i5^T 
14, «OJ:^:lt^^^:^ttgP 1 u s 0 
Kx ±SO J: t t: LTft5E?it3ty^ > V G a i 
it*S*i*£fcfcJ: Ox ttftttftttJESgP 1 us#* 

[0 2 6 4 ] COg««T»inaK«»ffl3 2 4 K43WT 
14, *<r>m%-Ztitztt]E-Zg P 1 u s7&*B«liirffeiJnJSfl: 
g x 6i:HD**W:ti:J: Ox *KttftB«ffl&2)DX 
Kg x d^iUJtSii&o-C****, **l(HBBK45v*-c 

**gk (%) -C«*$^:t>tL&o *?tlfcJBB 
U43v>TI4, REUc^-J-J: -9 i:, B««F»taiSKgxd 
4WH/I u«Si-4«ttlHiajt*jBx4v» i 9 tittlfl? 
tt*o ;:<0fijfJI£l4, *TOffiB^^ffi»*<o^bT>«ifi]^ 

[ 0 2 6 5] ±EJfcl?*g k!4, *HS£ff^iwi5^r 
14, |f3-t->>FMd!:3-U-HBSAyri 

y r C4#atL4rv^-eBJ|l3-^-> > hMd<0«.S^t 

M d **«Lfct»T3- )*«2lA y rO*.i*f)ft 

[0266] tz*x\ smm&mmstgx eztfL&z 
«@ femmms. g x d * ?#, > *n&<its 3 * * x ? 

U*PI**aSHM:»U, BWHTftttiaKg x d frBV 
Huf^lSg x 6 t^*S5^4ofc» 
BSmF&MIKg x d tl%i:a*$*fcwtii, 
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[0 2 6 7] f:t, *st»3gfflu43\/vr(4 % B*niiJ& 

SQ3Kg x doa«^!E^iWRS*L*o 

s£gk*4, **#0TfcwMtWtt£Sitrt:lk OKlfc 

[0 2 6 8] *4£MKt4. ^ntmmz^xit, m2 
+&mzn&mg ktf&fczti. sjv^t. si at? 

* »5cft & g k d'flt* $itZ> 0 

[0 2 6 9] *HiS»S*x:45v»TJ4. B2 1i: 

r-CJSCTiiftli-aJ: 
^:«^*gktf*gSft, -trtili-tOx 
lAyr »C»J6i-*»jettftj^*g k**«*S*i&o 
[0 2 7 0] -trOSfex *2t«^»Ki3^TI4, S) 2 It: 
tfI-J^K, BLJi«»*iifc2ooW3e»4«5l?*g k 
20 (OittZ^&MIRZtiZa a^t, *W*gk 
fc»U fliri£oa«t|E»JR^<T*>tL. ftiia^ * 

4 g k ^a:tc^io 
[0 2 7 1 ] • B*ttlfflXft*K)tff3 2 6 
iOlHH«lraaKat*«3 2 6*4, li3-U-fyr 
d t*avt^at-^v>Tl»HlJDaflEg y d£«JH- 

[0 2 7 2 ] COB*«JnaSaW«3 2 6 14, «i 
Ifx ^*«v*TB»«iHI»Kg y d o 
[0273] grd=yrd-V 

30 T&t%^U2i 2<DmmzumLtztf, m2 2iz 

14, B3 HiltSTffiffitBffl^yi-^^^^D 
[0 2 7 4 ] Z<DTU^Um"e^^-^^^"XU, 

i-fx S3 lKfiv^r, «iEow:TO*ffl***«3g$*i 

COS 3 1 i4, mW«xffifi«3ESP 3 0 0 ^tS^LT 

[0 2 7 5] &\,Z S S 3 2 Ufev^T, «TJE^B«3-W 
- h y r dtfmnZtlZo ^<OS 3 2 (4 N g«3— U- 
MSH2&3 1 0 ^iSLTi^o Sc^T, S 3 3 iZ&\.* 

S3 3i4, |g$^U-;7'ft«*S3 12^MLr 

[ 0 2 7 6] -^O^, S3 4i:^^T, lWi£OB«3- 
^e-> > hM d^«lt*n*o dOS34(4, g^3- 
> h«*«B3 2 0 «r«StLT^4b a^T. S3 

5^±5v^x, «raE<oB««r«UDa«g x d^«*$*i 

*e 3 5(4, B«ffia*DilS»t»«3 2 4 Sr»ffi 

LTV^e -f-Oft, S3 6U*S^T, *Ji£0&««»Dii 
gg y d«I$n^ 0 C COS 3 6 14, B^«lJD 3 lgiS 
50 2 6 «:1ittLTi»4o. 
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[0 2 7 7] fcJl±T\ iOTttft^Bffl^yi-^^- 
[0 2 7 8] B2 3 Kli, i4i:^t*ffS2 1 4 <DV 

[0 2 7 9] 3Mt»2 l 4 i±. >X<DUfri&tf±nlzm 

A. ±ffi#ESB3 4 0 

w *>±{£#BE£B 3 4 0t*. *g&<07 * * 7 0& 

va8 2^#CHLtKlt?)^ Tttlt*»2 1 2* 10 
6«»*iifcl«*W4ttB*Md, gzd, -gydt* 
5t*t*!)i:t7^fai-^ 70^^182 ^rtlJfflli- 

[G 2 8 0] :^±tt&ES3 4 0 CiJ^Tti, £7* 
1-*3L-9 7 0fc^L8 2 lUiWIl (JttT\ 

(1) flrftaHXa-E* 

i" 1 4isJ:U r h7>^^ y v a 

> 2 4 t-fi-tr/^- H/-f>tri/-*5"6 £ 

(2) ±T*r^a*Ei 

5HI^ i"4;b*>. t^>ya>6 2t:*Etilt* 

(3) «tlMa*E4 

■ 7D>Uf7'J >^»«5 0 k 'J**. 30 

t7V >^®5 2 k £<g-tr*x7 U > J^U^Ei"* 

B . Ti£#K« 3 4 2 

:^)Tli*EB3 4 2ii, »7^fii-^ 7 0* 
va8 2ono-»i:«LT»itt>ii, ±ffi#E£B3 

[ 0 2 8 1 ] C.OTffi5frEffl3 4 2 t±, #IO&?B8Ul£ 
i>Tti, ^9 - h u-f > kri/-^ 5 6 t ofi^i:B 
aLTtfclt<b*iT^2>o wtf>-Tffi#E«B3 4 2 l±. ±12 40 

C. $y^SC3 4 4 

C<afMW«3 4 4 li. ±£Lfr&W3 4 0 i fcl±Tfifc#E 
§G3 4 2 *»fe«»&*ifc«l»P*3ft f lt5lS*L*J:^U«tt 

&o 

[ 0 2 8 2 ] W±HW Lfc±tt»E«3 4 0 > TE5tE 
ffi3 4- 2*3J:U f «»«3 4 4 l±, -ett^tL. V7^x 50 
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7flMLt5>*Kaar L /cfiSo^va- * £ 3 > fcf.* - 
* 9 oi:*ffS«: ti:J: 9\ **l-T*u::5-x. 

R0M9 4t:li, ±tt»E8fl*ya-^t, Tffi: 
#ESB ^ya-iVt, flJSPS&E * v a - k 

[0 2 8 3] KLt> ±ft#Eg& 3 4 0, Tfi^EgB 3 4 
2 i5 J: tfMWSS 3 4 4 0V7 K^x7»jS«:ft*8ili:R 

(1) ±fi#ESB3 4 0 

^^±fi5^ESC3 4 0 ti, i2 4i:^tJ:')i:, 
OI»»M»S3 7 0 i:, §^f7 «J >^«MfB*?Tl 
£SB3 7 2 k, I8t7^> v 3 >W]fflJKk£ffi3 7 4 
. k Z-Str X ^Kt»*S*L"Cv?*o 
[0 2 8 4] l*^-f ^«ra»»»W3 7 0 C45V^T 

£SSS#Eg) fcL-CiMTSft*. 
[0 2 8 5] H2 5lwi±. S*^-f-V1Wa»«ll»3 7 

0 OjfcfrrtS**? n-f-*- > -C«t^:fl«j ICRS *iT^ 

[0 2 8 6] S f, S 5 1 H*3V*t\ 4 OOffi] 00 

[0 2 8 7] Fx=gxd-m 

[0 2 8 8] S5 2C^^t, 

1 ort*c*as*L&'<&flf5EBani8Uiiirst»* f «»s 
[0289] znmm*. -mzix. b«4»»»*fx' 

» £ iwJt « LT x 1 0 

[0 2 9 0] 2El5fe> ftHMfc.'3£«**5J:W6Sfett^-t 

n-fno«»n«5*ssii^ aunt* j&hms, 

^U^f^O^ft^'ftOiiT:*)* fzf K f z f r\ 
fzr K f z r r T*H^(^ ^ f 1 -• f z f U p f 
r • fzfr, //'r 1 • f z r K ^rr-fzrrT* 

[0 2 9 1 ] Z<Di%&, £mlf£u 3£»«i3J: V 

*aiio-f-*L-r*toW56saMHOT«ra*f x f i o> f 

x f r 0, f x r 1 0, f xrr0(i, *5*-C**&n 
[ 0 2 9 2 ] 

f x f ! 0 =F x • («f 1 * fzf I ) / (m • B) 
f x f r 0 = F x ■ ( ,« f r • f z f r ) / (m * B ) 
fxrl0=Fx - («rl • 1 z r I ) / (m ■ B) 
fxrr0=Fx • ( u r r • f z r r ) / (m ■ B ) 
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m : ^WoKS 
g : fi^lJDiSS 

Bl^fl-fzfl+zifr-fzfr+Air] • f 
zrl+jirr-fzrr 

Jtt±IB«Lfc*3gl«MIWl»** f x f I 0, f x f r 
0, fxrlO. f xrrO^iWtiOM^a, 

f z f 1 > fzfr> fzrl, f zrrli, M*- 

[0293] fzfl=fzf0+m- (- g x • H/ 10 
L/2-gy • H • f r o 1 1 /T) 
fzfr=fzfO+m- (-gx •H/L/2+gy 
•H - fro! 1 /T) 

fzr l = f zrO+m - (gx • H/L/2-g y • 
H • (1-f rol I) /T) 

fzrr=fzrO+m- (gx • H/L/2 + gy 
H • (1 - f r o 1 1 ) /T) 

m : *Mfifi(R£l) 

H : m<L>iS (BBo) 20 
L : (=Lf + Lr) 

f r o 1 1 : OJELhl J£JlTOli£k &7D> Fd-;H) 
ttflt («Jt(OB«n^>va >Wto*mM93 7 4 ^ 
<bHM*£;ft£) 

T I »MO h U y K (Kfl) 

f z f 0 : $Bffilo4M^»Wie* ( = m • L r 
/L/2) 

f zrO: *MW£0#&tt^<G»KjK5fr ( = m • L f 

Lf fe*w»-t.«S-eoE« 30 

Lr :Mfi^f)¥SlW.itoE!i 

h*k, sums, ^itrft, a£*»i3^ir56a»<o«*f 

yf K fyf r, fyrK f yr rlivflilf, i 
fclHSjggy. 3-ftlJOMdyr (3-U-h*I$nOK 

IT^fzf K fzfr, fzrl, fzr rfCl 

[0294] fyf 1= (m-gy - Lr + l- dy 

r ) • f z f 1 / (L - (fzfl+fzfr)) . 

fyf r = (m-gyLr+I - dyr) • f z f r 40 
/(L« (fzfl+fzfr)) 

f y r 1= (m* gy • Lf-I • dy r) ; f z r I 
/ (L • (fzrl+fzrr)) 

f y r.r = (m • gy • Lf-1 • d y r) -fzrr 
/ ( L • (fzrl+fzrr)) 
/:/:L, r I J 14, fW3-«6*->>F (SA) 

[ 0 2 9 5] fOfi, 02 b<ns 5 3 H43V»-r, ±K*> 
4 ^ HLT{(t»$n/j»5gB*1l80«r** f x 0 
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tO 2 9 6] »T> 3 > HEft***^ 

[0 2 9 7] 3£fTfe> Siiiris. £&*&43J:tf3&ft«U»J 
U Mf r, Mr U Mr r 14, 1 0^)»JBl*t« 

* n l * v »tt» t , aa l t t k » »■ -c ?«# 
[0 2 9 8] ntB*»*«j«inuaa 

[0 2 9 9] &H£©1 0O«tt»ili-&3-'*-> > h . 
SHbSMf IJfrJr Ur rli/t^l»*J:J: 

xf Uxf rjxrljxrri, 1 00 

«Jit*i:fH3-*-> > HEftJBly f U My f 

rjyrljyrri, tiH*ftOWti:f»». 
fel 0O«»»ti:tH3-*-> > HS^tSMz f 

IJzfr^Mzr Uzrr t^fDUf Lv» 0 

[0300] a > h^-fbsMz f u w 

zf rJzr IJzrrli, fcWfciS^TWMMtoa* 

T3-^->> h^ki^ffi-ft-f* tv^aft«rSftL 

[0 3 0 1 ] *#ftJ:ii, 3 > h^tSMx f 
IJxf r J'xr Uxrr 14, {Rlxlf. 

[0 3 0 2] UlliJUJ:*^ h 3 h 

Mxf 1=T- fxf 1/2 
Mxf r =-T ■ fxf r/2 
Mxr 1=T- fxrl/2 . 

M x r r = - T ■ f xrr/2 

-> > hRfttMy'f UyfrJyr Uyrr 
14, «ittf. *Si:J: ^?S*^n^>o 

[0 3 0 31 My f 1=-Lf • 1/i-Af I-/ (/i 
*■ A f 1 *- f x f 1 *) ) 

Myf r=-Lf ■ (u • A f r — v (,« 2 'Af r 2 - 
f x f r 2 ) ) 

Myrl=Lr ■ (/j ■ A r I - v ' (/r'-Ar l"-f 
x r 1 *) ) 

M y r r = L r • ( « ■ A r r - v ' (,«"' Ar r a -f 
x r r") ) 
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Af 1 : f z f 1+H - f x f 1/ (2 • L) 
Af.r : fzfr+H - f x f r/ (2-L) 
A r 1 : f z r 1 + H • f x r 1 / (2 • L) 
A r r : f z r r +H ■ f x r x / (2 • L) 

IJzf r JzrlJzrrii, Mil*. *S*:J: 
[0 3 0 4 ] 

Mzfl=Lf • (U -H'fxfl/(2-L). 
Mzfr = Lf • r H-fxfr/(2-L) 
Mzrl=Lr- r H-fxrl/(2'L) 
Mzrr = Lr-^-H - f x r r / (2-L) 

LT> *tMit-LT03-*-> > HMfciMf 1 > M 
i r . Mr 1 > Mr r l±. *;*-C*StL* 0 
[0 3 0 5] Mi 1 =Mx f 1 + My f 1 +M z f ) 
Mfr=Mxf r+Myf r+Mzf r 
Mr 1 — M x r 1+Myr I +Mz r 1 
M r r =M x r r +M y r r + M z r r 
m^X, m2 5 OS 5 4 \Z&\,*X y *<r>ffiM$fltzB- 

x o#ilsn4Ck»:i^ flfcfeBttflSUfilrifcb f x 
[0 3 o 61 **m»3BuJ5^rtt, B«a-*->> 

hMd^«W*«7PK5e« (Wit If. 3 0 0 Nm) *mk. 
#*$&1 0O@3*ftgffiJS) Wi^ h-fc* 

a (ri/-^r5 6i:i:v2.»i]li)i, x>y>yi/-^i:j: 

[ 0 3 0 7] L/:^T, S 5 4 UiJV^TIi, 
tzB > h8Mfc*fc, ilirEB«3-*-> >hM 

-^->>hMd^^ 6 fcrtfU g^3-^->>h 

[ 0 3 0 8] S 5 4K*5V*TJ4, AttttKti, iS»$*l 
/:3-^-> > h g:f titri 1 ! !3-^->> hMd > — 

ai-*a-&u(±, &ms&i oo«sb»ib8Uh}^ f x 

[0 3 0 9] wftUttU BtaSfifca--*-* > 



(25) ^^2 003-191774 

48 

A f x^H4:^:J:oT@g3-^-> > hMd 
&3iJS;L«fc *? £ £*i<&o -rlt, *<Otz*><D A f x **» 

[0310] :com, vsESffwotnritAf * o «e 
io (ommftn^o^x* f xiisn^^r^ns-t^j: »k 

ttov^rii, «£B«!flSUffi&A f xOWii* 

[0 3 11] 2*:. iSE*S*i*:3-*-> > HMfc** 1 
H3-^->>FMd^gx.^i:i±, £*ttr^o 

*><Dm®ft&lZO^XmW}l3Z A f x*g2jD£^&- 

fi*a»o-9*»oaiiart«icov^r«iti*«:A f x 

■«*H4:ii:J:oTH[3-*-^ > hMd SrSI/S; 
LJ:d t £*x*o f LT, *ntz*>n* f x#?S*£ft 

20 

[0 3 12] VSeSSflSUIKrftA fxO^ 

b*L'*ii:iiJ:0., *»B*1I8iJf&«WJ f x#»»S*l 
*o *it&ttttoMfci::ov*TI4, S3ES«1i!gU1tt&^ 

f x o* c *o4 im»Bmmm&u t x t ztiZo 

[0 3 13] Kk±OSLWfrbWhfr*±7l^ *H»JB 

30 i5:OTttii4o 

[0314] HI 2 4 ^tlg^fT'J >^»Jfai4«» 
SB 3 7 2 K4JV*TJ±, IMt^^^afdtBI 

[0315] -BUttm* 1 ; ^ftafdti* 

[0 3 16] wOg^-rT 1 ; > ^ftlJf»s?fi»ffl 3 7 2 
40 $-^^n.^3-^->> ^ J gl3-^-> > bMdO 

diiS«i.^'J y^ft'ft r dk* f , ^3-u 
- h y r iBia-U- h y r d k ^«»C«^v*ra* 

[031 7 ] *5aBB3Btc43v»r«i, g^rnj^^ 'J y y 
ft n fdmtS^tiW^n&o 

[0318] <r f d = k f • (yr-yrd) 
fc«L, Tk f J iijEo€»-C**o" 
[0319] Sfc, **«IHBU*i^"Cl±, IMS^ 
50 . 'J 7^ n r d 3& f *fttffl>»r«JtSii*« 
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[0320] a r d = k x • (yr-yrd) 

[0 3 2 1 ] 122 4 KStBit^'Oy a >ifJI* 

gs&3 7 4 tz&^xk* &mnt&w&t<o*ix?ti\z 

[0 3 2 2] «-ffire<0g«ifia5e»J±, 

[0323] KfbO + Kfbl • f (gxd 2 -fgy 10 
d 2 ) -Kf b2 «DF 
fzfzL, 

KfbO, K f b K K f b 2 : 

df: K'J7h^7>-^ (SM^a-iai^t'e* 
&5S8^5»v^Jir*fe*t1i^i82jn-r* k k *-oH?r 

-l/-hy r COg 1^3- h y r d ^<bOffi^k|£3 
-U- h y r (Dtt^tcomt LT»*t4i 20 
& «2>o 

[0 3 2 4 ] ^«rteoisrrv-^*«S«Sii, 

[0 325] K f c 0 + K f c 1 ■ f (gxd 2 +gy 
d 2 ) -Kf c2 - DF 

Kf cO, Kf cK Kfc2 : 5£& 
#«rtfc«5B«D->H!!ltt«f r o 1 1 t±> ^ 

[0326] Kf rO + Kf rl ■ /" (gxd 2 +gy 30 
d 2 ) -K f r 2 ■ DF 
tztzL. 

KfrO, Kf rl, Kf r 2 : 5£?fc 

1 f z Sr«JH-*<0^«ffl8tL&o 

[0 3 2 7] *»tto§Wtta5g»U\ GO*.**. *5£fc 

[0328] KrbO + Krbl ■ /" ( g x d 2 + g y 
d 2 ) - K r b 2 • D F ■ - 40 

KrbO, KrbK Krb2: 5£S 

[0329] KrcO+Krcl ■ v" (gxd 2 +gy 
d 2 ) - K r c 2 • DF 

KrcO, KrcK Krc2: jfcffc 
&&8WB«n-;UHJ|14ffir r o ) Hi, Witf. *K 
S:ffl^TijSK$n& £ 50 
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[0330] KrrO+Krrl • /" (gxd 2 +gy 
d 2 ) -Krr2 - DF 
tzfzL. 

KrrO, KrrK Krr2:£S 

£Lt, ±tt*E»3 4 OOJMttRBLfci 1 , 126C 

t± % 83 i:ilt4Jitt»E»ffl ; EyA-Mft?#7D 

[0 3 3 1 ] 1 rco±e^i£fflffl- : tv^-^tri5v^Tli, 

si\ s 7 1 uisv^r. iwa^i«^^-vtttt*#at» 

£*i* c :oS7 1li, B«^'TYfr^iS»«B3 7 0 
[0 3 3 2] *^ S7 2i:^r, ItaolI^fT 
U > ^WfBiatJCa 3 7 2 SrSfiltv^o «v,*T\ S 

SS3 7 4 fcflUKLTv^o 
[0 3 3 3] JSLtT, c^±£#E£&JB*v^-;i^- 

(2) Ttt*E»3 4 2 

w<7)Tl2:#idS&3 4 2 (±, 4 0 Ki3V>-Cft 

*L* Xiiz* ^nc^£&1-*SUtafi 3 Sr^>v> 1 4 , h 
7>^^7va>24^«l;y r 7 , u-^5 6t:*Et*» 

[0 3 3 4] rcoTtt^S£ffl3 4 2 14, El 2 4 K^-TJ: 
|gh7>^^r>3>llJJf;^Sg»3 8 0 
k, S»ri/-*f^^iMBI3 8 2 k. KcS^teSgB 
3 8 4 k tlitv^e 

[0 3 3 5] a. SSh7>*S v >a >£ti:£j 
^ffi 3 8 0 

t\ ft: raawfrftaj t^i) fx^ttut* 

*>«]»« 4 0 0K**LTffi*'t'<SB«h'7>*5 y 

[0 3 3 6] L^t. §Sh7>^< u/v3 >£ti^b;v 
*ti. F7>^^*r>3>2 4 0ilii>^^ J f'77U 
>v^;V2 8tU >3a£«««^*^»ieStL&Ck 

[0 3 3 7 ] JMfclftUfi, Sr. tt» b * * OflHJft) pjgfc 

Y)V>r t tdO^ o?s»$n*o 
[0 3 3 8] 

ttd0=max ( f x r I , fxrr) • 2 - x / y 
tztzL. 

max (fxrU fxrr) : 3Ete«tf>a«lfiJ&2j f 
x r I k36tt«OS««rtt»f x r rfcOHti^* 
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r : 

7 :f77l/>vt^2 8 O^-YJfc 

gh7>^5r>g >tfi;fr Mv* t t dri*. -toftOWsr 
S6ttl^±R«LMT u p *jBx.*»-frCI±-f-0±H 
TS1LMT 1 o *TEA»#Kl*-tS>THfflL M 

>ffl* t t d 0 fc— BrT* JiTlcifcJgSft 

[0 3 3 9] *U*. ffiS b/u*OM«n>TiM& 

■OlIMLMT u pis J:17T»11LMT 1 o ti. StiS 
^7-H/^>IW«84 0 0 (B2 4#SS) a»fcft» 

[ 0 3 4 0] b. Itri/-* h 3 8 2 

HMtuonrttv IflWrllA f'xf 1, f x f r* f *W 

^1/-*MM4 0 2 (B2 4#JgQ UltfLTiM^S 

[0 3 4 i] jMtnca, aEWwt^iMfcko-ttL-^n 

b t f 1 > btfr^ **KJ: 

[0342] tbf l=fxf I • r 
tbf r=f xf r • r 

r : -frW&i oo^^t#8 

LT, Tttoru-4riW4 0 2 i:«Lt}§^t^l 
[0 3 4 3 ] 2Elt»t*lMitO*it-r*i 

[ 0 3 4 4 ] 

tbrl=fxf I ; r + t'te/y/2 
tbrr=fxrr • r+t t e/7/2 

[0 3 4 5] &iitt»-r-*ttf, *0«3gtt* HU^ t t 
et, /<7- b U<f >»J»»4 0 0^*»S*l4o 

[ 0 3 4 6] c. Bffi^itSE«3 8 4 
iOftffi,i«SE»3 8 4 ti, Tl£#gd$B3 8 2 J:DTtt 
Kfifc1I1-&/<7- FW >»J«lffi4 0 0 t&i£<D7U- 
*m®U4 0 2 (B2 4#BB) i^c,fit*&$it*fllffiu 

[ 0 3 4 7 ] C<Dttffi/i«5E«3 8 4 Hi3\.*T<i, 4 
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If. 3km/h) ^HWflJgl»^l±-t 

[ 0 3 4 8] ^ei«cw*'J y roH#&«F-c*i tfljg 

10 [0 3 4 9] JltseUftJJIi. ><7- h W >ffiJ{S)§B4 0 
0*&Tfit»E«3 4 2 K«|&Sft*, F7>^7*> 
3 > 2 4 (0*56a:& hMttei, '/I'— *«1»«4 
0 2*<bTttS««3 4 2 UflM&SJi*. 

f I e> bt f res btrle. b t r r e £ 

[0 3 5 0] £mT*S, £fttt£J: 

ff«lMi«)*il-riiW»3ei«ll* fif le, f x f r 
e, f x r J e, fxrreli, *5$; * S3 V>TiR»S *l 
20 £ D 

[0351] fx'f le = btf le/r 
fxfre=btfre/r 
fx r 1 e-b't r 1 e / r + t t e/7/2 
fxrre=btrre/r+tt e/7 /2 

[0 3 5 2] Jtt±OJ:^ ICLtaS^JtfcBlB/iliWK 
sM«v»fca{>, Wx.i^> wCOTt£#ES&3 4 2 J: 9±ttfc 
eft^If, flitfv ±-tt4MB»3 4 0t:ft»L, * 

a stir-* t* A' (wai*, fn^fiw 

[ 0 3 5 3 ] BUt, TtZL»&U3 4-2©«tt«:KWLfc 
112 7fcli, B3 HiSJt&TttfrEttfl^^i-^ 

[ 0 3 5 4 ] C^Tffij^BEaBffl^vi-^^fev^ril, 
3f, S 1 0 1 H*5V*T, mia^g^ h7>^5r>3 
>HiJMi'^ f »iSn4c wOS 1 0 1 (d\ ISb7 
40 >^ Ivism >thJlY)l>*mnM3 8 0 *r**Lt^ 

[0 3 5 5] S 1 0 2 i:iJ^T, HiJi$<Ogtiri' 

* h 3 8 2 SrMLtv^o 

[0 3 5 6] *<r>\k, S 1-0 3 H±5V^T. «a^ct -7 ^ 
LT&$^1 0rtlzttffi^^«3c$tL*o 1 0 

3 35 f /BB.«ltSE«B3 8 4 fc*«LTi^ 8 

[0 3 5 7] tt±"C, wC7)Tia5^S£ai^ j evi-^^- 
El^j|fT^»71-4o 
50 (3) $Ut«§G3 4 4 . . 
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[0 3 5 8J a. ^7-hM>lW4 0 0 
,10^7- h W >mWU4 0 0I4, Tffi»ES3 4 2 

7^ii-^ 7 2 t «r-ttL-P<i«l«l"*-&«»"CA&o 
[ 0 3 5 9] :O/<7-H^-f>«W4 0 0OM# 
B2.8K>><7- h W >tMP A* (B3#BR) t 

[0 3 6 0] hU^f >»JW^v-a.-;vtljfeo 

tit i-f> s i 3 i kjsv^-c, HF7>^$y>3 

[0 3 6 1 ] 14, BS/i4<lR:£tt (WiLtf* 

0.-6) J:9HE^»#HI± % WVfc7^*^jW^F 

4ICaSiaO*c«E^rft3eSiifcB«I^SJ: 0 ism* 

[0362] :0S131 fc45\,*TI4, 
5e $ tttz B **5M-"* fc«i:^>^y^B 

> 2 8 [Z&\,*Xis7 Y >i!>*&E?&&&&{Zli % B 

Ov7 h ^*>*E*TS&*g*#flJgS*L* 0 315* 

[0363] :^J:^:, :o^7- M/^f >$fJfa=pgB4 
OOUli, **lJ; >3±fi£oTtt#E9S3 4 2 ^t>^Jg^ 

[0 3 6 4 ] S 1 3 2 Ki3V*T. g«|.x>v> h 

[0 3 6 5] lf!5g hil^Jtli, h * = * 2 2 <7) 

77h:/;>hv*7h 0[o]^R£.x > y>] 4 Oigg 

tib&m&tmfcYfr?ftt<DM&<D-mi!>m2 9 use 

[0 3.6 6] S 1 3 3 Ufci^T, iSff^fL^g 

>^T^^-j.JC-^ 7 2 U> v>E7 ^fax-^ 7 
0 t*lUftS*l*o 

[ 0 3 6 7] BJtT, hV^f >*]»■*> .a. - 
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[0 3 6 8] 4r45#W-t*itf. «lco^7 - >»J» 
§B4 0 014, tJiEOJ: IE 2 4 U^J: -5 g^ 
y : y 3 >HSjj h)\s?mn&3 8 OCiitt^ 
•UftlorfiSttHOJiHttLMTu pi>J: L^TIOHE LMT 1 

? t t e, »B/i«5EaS3 8 4 i:ttgaiti WW* t t 

[0 3 6 9] b. ri/-*«f»«4 0 2 
^«>:7U-*«)«I«4 0 2 14, S3 K*1-ru-*ffl» 
10 *va-;v«rt}ffi3>ea-^ 9 0 KHfr$-£* ^ti: 
«t 0, mrfSgSl7'u—3r h^ntf l, btfr, b 
trl, b t r r 1 0 

[0 3 7 0] rU-*5 6<OM^ #1M&1 0 fc#K 

&»-&KI4, OOg^yu-^rJEb pf K b 

pfr, b p r U bprrli, ^iC4»7?S 

20 [0 3 7 1 ] bpf l=bt f I • kbf 
bpf r = btf r - kbf 
bprl=btr I • kb f 
bp r r = b trr ■ kbf 

tztzL. 

kbf: £6«f«ao7l/-* 5 6 i:SSg$^:yi/- 
(K«i) 

k b r :£MSl07b-^5 6U|£5e$ti^ru- 
***«»(BE*P-) 
c. ^tr'J >^»J»»4 0 4 
30 Z(DXtT>) >?mmU4 0 4 14, ±&#ESB3 4 0^ 

M^fl7^faX-^7 4 70>Mf7'J 

EfflT^>^^-^ 7 8 1 *^n-ptnw»-r*«5} k -e2b 

[0 3 7 2 ] ^c7)7s^T l J >rWJf»«B4 0 4 (Oflt&tf® 
.3 0i:^f7'J>/i»*ya-^ (H3#ra) ttt 

[0 3 7 3 ] CO^tr'J >^»J»-=E v a-;wc*5v*t 
40 (4, S1\ S 1 5 1 Ui3W>T, ±ffi#ESB3 4 0tf*<b« 
»SiifcB«*Mi*'J y7*af di)J:CfB*ttlfexv 
»7fta r 6 i:S^I, SffiltirttJieA * f dj3 4tfg8S 

[0 3 7 4 ] *St«i»»Cs:4J^T(4, -f it <b B«HW»ft 
fto f d*3-4 CfBSftftJKft o r 6&*tL*rti#&t;izX. 

[0375] S f d= ,3 + L f • y r / V - a i d 
ord = ,?-Lr • yr/V- ff rd 

S 1 5 2dAH>-C, Ki.^Sflg^ 
50 ^>c *HttiBa8u*50Tt4..<t*^16fl5«»tEaL» 
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[0 3 7 6] ^Mtll±, #S¥6 - 2 2 1 9 6 

[0377] 3-ty>^7*-^n, m 

B-ftmmmd y r ^:S^Tlgt4^ t^tBT 
K&ffiKE&StiTv**) J:^:, 7D>Uf7 , J>^ 

[0 3 7 8] -T43b*>, :oS 1 5 2 BI2 4 UjjrJ- 
&®/.li5eSfc4 2 0 Ltv^OT*4 c . 

[0 3 7 9] SEv>T\ S 1 5 3fc*w*t\ 

[0 3 8 0] S 1 5 4 fci*v*T, ftJgSitfcB 

«HHME**f d* BflEfMHEft * r dgilFBMMe 

XtT>)> r&W. 5 0 > Ut^f7 'J >^15 2J3«fc 

[0 3 8 1] tt±T, :^f7'J>^i»^^-^ 

[0 3 8 2] d. W>V3>18B4 0 6 
^7,^>*> a >fa]ifi!g&4 0 6 l±> H 3 U^t"^* ^ > v 
3>«|»*Vi-;i/S:«rlB3>fcfi-^ 9 0 KH^r$-£ 

^*^> v a >fflT * ^a-x- * 8 2 \Z&Jj-?Z> 0 
[ 0 3 8 3] ZWT.'Oi, a >$iJffi)«U 0 6 ti, _ttt 

v 3 > 6 2 *»J«li-*fca&0»^1Ifc*;*-^ 
>va>ffl7^fai-^8 2H!liit4o 
[ 0 3 8 4 ] MO7naX-^7 0^^L 

^<T>3>ffl7^fai-^72iis 7*1/-^I7^ 
*jLi- * 8 0 k £ $ bl-Ift^1~*o 
[ 0 3 8 5] i> > >fflT^^ii- * 7 Oii, ffl'fiPSE 

tmm® (WiJdr. ittLtv^o 

[ 0 3 8 6 ] -t<7>ftlJfBffluj3t*T(i, 
»»4 0 0^ibM$n/:l8x>-;> h jv* 4rHai" 
afc^offijaiggsit, -ri-fe*), i>>>] 4^d 7 



(29) #§9 2003-191774 

56 

«»qaW4, jftjAc^^ *>?\ 4 s 

[0 3 8 7] *OtMP»Ki3V»Tli* fOJ:^ 

[0388] h7>^^7va>fl7^faX-^72 
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